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Asyut Barrage Across the Nile; Upstream Side Looking West. 
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RAPID AND SLOW CONSTRUCTION OF PUBLIC WORKS 

The Scientific American takes particular pleasure 
in presenting the handsome series of views that ap- 
pear in this issue of the second great darn or barrage 
across the Nile, known as the Asyut dam, for the 
reason that this is the first official description of this 
important work to be made public, in this country or 
abroad, the facts and photographs having been com- 
municated to our special correspondent by Sir Benja- 
min Baker, engineer-in-chief of the Nile irriga- 
tion works. The Asyut dam is not to be confused with 
the Aswan dam, which was fully described and illus- 
trated in our issue of September 20, 1902. The Aswan 
dam, which is the larger structure of the two, is 
located on the Upper Nile, 600 miles to the south of 
the city of Cairo; the Asyut dam is built across the 
Nile at a point 350 miles to the north of Aswan, and 
therefore 250 miles to the south of Cairo. Both of 
these works form part of a stupendous irrigation pro- 
ject carried through by the British government for 
the betterment of the Egyptian agriculturist in the 
Nile valley. The importance of the work and its far- 
reaching beneficence are not overestimated by our 
consul-general at Cairo when he says, "The boldness 
of the idea and the thoroughness of the undertaking 
rank with anything that has ever been done in this 
land of Titanic achievements. It may be, indeed, 
doubted whether any of the great works of Egypt 
has had so beneficent an effect on this country as will 
this great engineering triumph." Egypt is essentially 
an agricultural country, and the success of its agri- 
culture depends absolutely upon the water furnished 
by the Nile. The works which were inaugurated De- 
cember 10 of last year will not merely increase the 
cultivable acreage by 15 per cent, but it is expected 
that they will double the number of crops that can be 
gathered each year from the land now under cultiva- 
tion, while the cotton industry alone will experience 
an increase of 25 per cent. 

The project is justly described as Titanic. The 
great dam at Aswan is IVi miles in length, 22 feet in 
width at the top, 100 feet wide at the bottom, at its 
greatest depth, and has a maximum height of 130 
feet. It is pierced by 180 sluices, 140 of which are 
23 feet high by 6 feet 6 inches wide, and the balance II 
feet 6 inches high by 6 feet 6 inches wide. When they 
are closed the waters of the Nile will be raised to a 
maximum height of 67 feet above the normal height of 
the river at this pc'int, and in the great reservoir thus 
held back in the Nile valley will be no less than 280,- 
000,000,000 gallons of water. In the dam itself there 
are over 1,000,000 tons of masonry. The contract time 
for the construction of this huge work was only five 
years; but such was the assiduity of the contractors 
that it was completed in four years, or twelve months 
less than the contract time. 

The Asyut dam, though not so large as the one fur- 
ther up the Nile, is, as shown in our illustrations, a 
gigantic structure. It measures over one-half a mile, 
or 2,750 feet in length, and its massive wall is pierced 
by 111 bays or sluices, each 16.4 feet in width. Before 
erecting this barrier it was necessary to provide a 
foundation of solid masonry 10 feet in average thick- 
ness, 87 feet in width, and half a mile long; and it 
was necessary to build temporary dams on the up and 
down stream sides of the dam, and pump out the 
water before a foot of the masonry work could be laid. 

Now it is the fact that these two barriers had to be 
constructed across one of the greatest rivers in the 
world, which renders the Nile irrigation works, consid- 
ered from an engineering standpoint, doubly meritori- 
ous. At Aswan, foundations had to be laid across 
channelways through which, in times of flood, the 
river rushed with a speed of 15 miles an hour, and 
consequently the very highest skill and resourceful- 
ness of the hydraulic engineer had to be brought into 
play to devise means of stemming the great river, di- 
verting it, and pumping dry the river bottom, before 



a single stone could be laid in the work of erecting the 
dam itself. 

Yet, in spite of these difficulties, in each case the 
contractors completed their work twelve months within 
the very limited period of four and five years allotted 
for construction. 

Now, this macter of the rapid construction of water- 
works is one that will appeal very strongly to the 
residents of the city of New York, for the reason that 
they have now under construction two great water- 
works which are as vital to their' comfort and well- 
being as the Egyptian waterworks are to the dwellers 
in the Nile valley. We refer to the great dam, which 
is being built at Croton and the Jerome Park reser- 
voir, now under construction in the northern part 
of this city. As compared to the Aswan dam, with its 
total length of a mile and a quarter, the Croton darn 
proper is but 1.200 feet in length, with a spillway that 
involves no great depth of foundations 1,000 feet in 
length. The maximum depth of the Croton dam from 
foundation to crest is, it is true, double that of the 
Nile dam, but this depth is only found at the center 
of the dam, and the depth reduces rapidly as the 
abutments on each side of the valley are reached. The 
contract for the Croton dam was signed August 31, 
1892, or six years before that of the Aswan dam. The 
Aswan dam was completed last year, whereas the 
Croton dam has just had an extension of time to 
October 1, 1904. It is true the extension was re- 
quired partly on account of important structural alter- 
ations; but even had these alterations not been made, 
the dam would not, in all probability, have been com- 
pleted and handed over to the city for another 
eighteen months. 

The contract for the construction of Jerome Park 
reservoir was signed August 23, 1895. The reservoir 
was to have been completed by August 23, 1902; yet 
the best we can hope for is that the western half of 
the dam will be open by the end of this year, and the 
eastern half twelve or eighteen months later. 

Scarcely less vital to the interests of the city than 
a perfect supply of v/ater, is the provision of bridge 
facilities for inter-borough communication, and one 
of the most crying necessities of the past decade 
has been for more bridges connecting New York with 
Brooklyn. Unfortunately the same exasperating delay 
is being experienced in the Department of Bridges as 
in that of Water Supply, as witness the following 
facts: The construction of the new East River Bridge, 
now known as the Williamsburg Bridge, was com- 
menced in 1896. Considering the' urgency of the sit- 
uation, it should have been possible to secure the 
services of this bridge within five years' time, or in 
1901. A reasonable despatch was shown in the con- 
struction of the foundations, and there is some ex- 
cuse for the comparative slowness of the erection of 
the steel towers, in the fact that it was difficult to 
obtain steel from the manufacturers. The great delay, 
however, has been occasioned by the failure of the 
contractors for the cables, not merely to live up to 
their contract time, but to show even the semblance 
of a desire to do so. 

It was arranged that the Roebling Sons Company, 

the contractors, upon receiving notice that the towers 
and abutments were completed, should immediately 
commence stringing the cables, and that they were 
to have this work completed within ten months from 
the date of s;uch notice. This notice was given in De- 
cember, 1900, and consequently the ten months ex- 
pired in October of 1901 ; yet in spite of the fact that 
the contractors were supposed to have the material 
in such shape that they could push the work right 
through within the stipulated time, they had so far 
slighted this important work, upon which they well 
knew that the interests of the whole city of New 
York vitally depended, that they had only done five 
per cent of the work on January 1, 1902, or two 
months after the ten months had expired. There was 
a penalty of a thousand dollars a day for delay beyond 
the ten months included in the contract, yet this firm 
was able to secure from the Tammany administration, 
merely for the asking of it, six months' extension of 
time, thereby involving a loss of $150,000 to the city. 
This extended their time to April 21, 1902. On Jan- 
uary 1, 1902, when the present administration came 
into power, the contractors had the assurance to ask 
for yet another six months' extension of time; and on 
the present Bridge Commissioner very properly tak- 
ing a firm stand and asserting that he would not 
merely refuse another such extension, but that he 
would hold the bridge company strictly to the terms 
of the contract and exact the full penalty for delay, 
the contractors gave speedy proof that it was indif- 
ference and not inability that had made them neglect 
the stringing of the cables, by building 70 per cent 
of the work in the four months from the time the new 
administration came into power to April 21, the date 
on which their extension of time expired. Here we 
seem to have another clear proof of the fact that in the 
construction of municipal work, contractors seem often 
to imagine that the interests of the public are entirely 



subservient to their own, and that these public works 
can be finished within such time as suits the con- 
venience of the contractor himself. If anyone doubt 
this, let him look to the figures. Five per cent of an 
important work, for which the city is in the most 
urgent need, completed in twelve months, and seventy 
per cent completed in four months under the spur of 
an impending penalty. 

If further evidence were needed of the fact that 
the contractor, when he sees it is to his interest, can 
be just as expeditious in New York as he can on thy 
banks of the Nile, as shown by the fact that the Rapid 
Transit tunnel, which is to be operated by the inter- 
ests that are backing the construction of the same, 
is likely to be completed from nine months to a year 
inside the contract time. 

The moral of all this is that the city, if it is to 
properly safeguard its interests, must see to it that 
heavy penalties are attached to every contract for 
urgently needed public work. For the citizen the les- 
son is that he must elect and maintain in power a 
municipal government that will carefully safeguard 
his interests by holding contracting companies abso- 
lutely to the terms of their contracts. 
♦ i ■ > » 
THE COOPER HEWITT INTERRUPTER. 

Mr. Peter Cooper Hewitt has just made public a 
new application of the principles discovered in connec- 
tion with his mercury vapor lamp and made use of in 
his static converter. Our readers will remember that 
the initial resistance offered to a flow of current at 
the negative terminals of his converter was reduced 
to a minimum when once penetrated by a current of 
high voltage, thus permitting the passage of a current 
of low potential; but was resumed again when the 
flow of current was interrupted. Mr. Hewitt now ap- 
plies this principle to wireless telegraphy. He sub- 
stitutes for the ordinary spark gap a mercury vacuum 
glG'ie provided with two mercury electrodes, which 
are respectively connected to the terminals of the 
transformer. Condensers in parallel with these elec- 
trodes are connected to the primary of a step-up coil, 
which is connected with the ground, while the sec- 
ondary is connected to the antenna. Now upon actu- 
• ating the alternator, the induced current in the sec- 
ondary rises rapidly from zero to a high potential. 
No flow, however, takes place between the mercury 
electrodes, as the potential is not sufficient to over- 
come the high resistance at the negative terminals. 
The condensers are in the meantime charged, so that 
when the potential is sufficiently high, this resistance 
is broken down and the condensers are suddenly dis- 
charged. The resistance is then immediately re- 
established, and a second discharge prevented until 
the condensers have been recharged to their full ca- 
pacity. A very rapid succession of discharges thus 
takes place, which depends upon the rapidity with 
which the transformer can charge and recharge the 
condensers. Obviously this effect can be increased 
by using a more powerful alternator and transformer. 
The advantages presented by this interrupter over the 
common spark gap are very 'great, because in the lat- 
ter case the air between the terminals very rapidly 
disintegrates, with even as few as a hundred sparks 
per second, and the discharges soon fail to take place 
with sufficient sharpness. No deterioration can occur 
in the mercury vapor interrupter, because mercury is 
an elementary substance, and the only action of the 
current is to vaporize the liquid mercury, which con- 
denses upon coming into contact with the cold walls 
of the globe, and flows back to the mercury terminals. 
Mr. Hewitt claims to have attained a frequency of one 
million discharges per second, and probably a much 
higher figure can be reached. 

Dr. Michael I. Pupin, of Columbia University, in 
commenting upon this invention, says that it is the 
most important contribution to wireless telegraphy 
made since Marconi's earliest experiments, which 
demonstrated the practicability of sending messages a 
distance of over twenty miles without wires. The 
progress of wireless telegraphy has been checked by 
the lack of some device which would send powerful 
and persistent electrical waves. They should be 
powerful in order to carry to great distances, and 
should be persistent so as to permit perfect selective 
tuning. These requisites, says Dr. Pupin, are fully met 
by Mr. Hewitt's interrupter. 



An ingenious process has lately been devised which, 
by the use of paraffin, furnishes a convenient smokeless 
fire. The arrangement, which is very simple and read- 
ily applicable to an ordinary domestic stove, consists 
of a metal tray for receiving an incombustible absorb- 
ent soaked in paraffin specially prepared for the pur- 
pose. The advantage of the process is that the paraffin 
in its preparation is freed of its explosive properties, 
so that no danger is attached to its use. The oil can 
even he poured directly on to the flames without tbe 
contents of the feeding can catching fire. The use of 
the oil does not produce any trace of evil odor. The ab- 
sorbent used is prepared by a secret process. 
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RADIUM— ITS EXTRAORDINARY PROPERTIES. 

BY C. W. KANOLT. 

In 1896 Prof. Henri Becquerel, of the Conserva- 
toire des Arts et Metiers at Paris, discovered the 
radio-activity of uranium. He found that all com- 
pounds of uranium, as well as the metal itself, continu- 
ally emit radiations, which act upon photographic 
plates and have a penetrating power similar to that 
of the X-rays. This was one of the first of a series 
of quite remarkable discoveries. Investigators im- 
mediately experimented with various materials with 
the hope that they might find other substances having 
the same property as uranium. Of the elements al- 
ready known, thorium as well as uranium was found to 
be radio-active. But research has led to the discovery 
of three new radio-active substances, which are looked 
upon as new elements. These are radium, polonium, 
and actinium. Of these radium alone has been ob- 
tained in a pure condition, and it is the one which 
has been most experimented with. 

Prof. Curie, of the Ecole de Physique et de Chimie 
Industrielles at Paris, and Madame Curie turned their 
attention to pitchblende, a mineral which consists 
largely of oxides of uranium. They found that some 
samples of this mineral from Bohemia possessed a 
greater activity than either uranium or thorium, the 
only substances then known to be radio-active. This 
fact led them to the conclusion that the activity of 
the pitchblende must be due to some new element of 
great activity. In order to find this new substance, 
they dissolved a quantity of pitchblende in acids and, 
by the ordinary chemical methods, separated the ma- 
terial into portions containing different elements. 
They then observed which of these portions possessed 
radio-activity. This could be done by exposing photo- 
graphic plates wrapped in opaque paper to the sub- 
stances and observing which plates were acted upon. 
But it could be done more expediently by another 
method. Becquerel had observed that the new radia- 
tions — "Becquerel rays" as they are now called — 
render the air through which they pass a conductor 
of electricity. They are now known to have a similar 
effect upon many other substances which do not ordi- 
narily conduct electricity. The Curies had but to 
measure the conducting power of the air in the im- 
mediate neighborhood of the material under investi- 
gation, to find whether the material was radio-active 
and to obtain a measure of its activity, if it possessed 
any. Guided by such experiments, they gradually con- 
centrated the active substances into small portions 
of the material. One portion they believed to contain 
a new element, which they called "polonium;" an- 
other yielded radium. 

The radium greatly resembled barium chemically, 
and its separation from barium was the last and most 
difficult part of the operation. It was at length ac- 
complished by fractional crystallizations and fraction- 
al precipitations, and in 1902 Madame Curie announced 
the preparation of pure radium chloride. B. Demar- 
gay examined the spectrum of this material, and found 
that it consisted of lines which were not those of any 
previously known element, thus proving quite con- 
clusively that the radium was actually a new element. 

Something about the rarity and the cost of radium 
may not be without interest. According to Prof. Curie, 
there are not two pounds of radium in existence. In 
the last three years not more than one and one quarter 
pounds have been manufactured. Even this small 
quantity is of all grades of purity. Absolutely pure 
radium does not exist as a metal. Only its salts are 
known. The substance with which chemists experi- 
ment is chloride of radium associated with barium. 
Of the value of radium many fantastic accounts have 
been given. It goes without saying that so rare a 
substance is costly — more precious indeed than any 
precious stone. Prof. Curie has in his possession 
what is probably the only pure specimen of chemi- 
cally pure radium in the world. The sample is about 
the size of a buckshot, weighs not quite half a grain. 
So many tons of pitchblende were required for the re- 
production of this small amount that Prof. Curie has 
said it could not be bought for $20,000. Indeed 
such a specimen of radium has almost any commer- 
cial value its possessor chooses to give to it. A firm 
of manufacturing chemists of Paris furnish tiny tubes 
of radium of a lower grade, containing an appreciable 
quantity of barium, and weighing about as much as 
Prof. Curie's precious specimen, for $5,000. Prepar- 
ations containing barium salts and small quantities 
of radium are on the market at the much lower price 
of $4.50 to $100 per gramme, the gramme being equal 
to 15.42 grains. 

The amount of radium contained in pitchblende is 
so small that it must be brought to a concentration 
no less than five thousand times as great before it can 
be detected by that exceedingly delicate instrumerit, 
the spectroscope. It is needless to say that the dis- 
covery of some mineral yielding radium in greater 
quantities, is much to be desired. Sir William 
Crookes, reasoning from the facts that radium is very 
similar chemically to barium, and that elements of 
similar nature are likely to be associated in minerals, 
experimented with a number of specimens of barium 



minerals with the hope of finding radium in them; but 
none of them were radio-active. 

Radium has never been prepared in the metallic 
state. The radio-activity of the pure salts is very 
great. Prof. Curie states that it is a million times 
as great as that of uranium. The radium rays will 
act upon a photographic plate in a few seconds, while 
uranium requires hours. 

The radiations themselves are very interesting. 
They cannot be refracted, polarized, or regularly re- 
flected, as ordinary light can be. They are quite dif- 
ferent from light. Prof. Becquerel observed that a 
part of them are deflected by a magnet. This im- 
mediately reminds one of the cathode rays of a 
Cro-okes tube, which are similarly deflected. The ca- 
thode rays are now known to be nothing less than 
streams of most minute particles, carrying negative 
electricity and moving with enormous velocities. All 
evidence points to the deflectable portion of the Becque- 
rel rays being quite the same thing. The Curies 
have shown that they also carry negative electricity; 
and Prof. Becquerel has shown that, like the cathode 
rays, they are deflected by electrostatic forces. From 
the results of these experiments, Prof. Becquerel has 
calculated the velocity of these particles. They do 
not all move at quite the same rate. A portion of 
them have a velocity of 100,000 miles per second, a 
velocity quite comparable with that of light, 186,000 
miles per second. The cathode rays in a Crookes tube 
have a velocity of about two-thirds that of light. 

Prof. Becquerel has also calculated the ratio of 
the mass of the particles to the quantity of electricity 
which they carry, and this too has about the same 
value as in the case of the cathode rays. Prof. J. J. 
Thomson has shown that the particles in a Crookes 
tube have a mass only about one-thousandth of that of 
a hydrogen atom, which we have always looked upon 
as the smallest particle of matter existing. We have 
reason to believe that the particles of the Becquerel 
rays are of the same size. 

One might reasonably inquire whether radium does 
not rapidly lose weight as the result of the constant 
emission of these particles; but Prof. Becquerel has 
calculated that one square centimeter of radium sur- 
face would lose only 1.2 milligrammes of matter in a 
thousand million years. However, A. Heydweiller has 
recently found that radium does lose weight percept- 
ibly. He found that 5 grammes of a material con- 
taining a small percentage of radium lost about 0.02 
milligramme per day, and he observed a total loss of 
about % milligramme. 

The portion of the Becquerel rays which are not de- 
flected by a magnet, appear to consist largely of very 
penetrating rays resembling the X-rays; but there 
are also rays of a third kind, easily absorbed. 

One of the most striking properties of radium is 
its luminosity. The pure radium chloride emits 
enough light to enable one to distinguish printed char- 
acters. The rays from radium excite phosphorescence 
in many bodies, such as zinc sulphide, diamond, and 
even common salt. The luminosity of radium is per- 
haps but the phosphorescence produced by its own 
rays. If a small quantity of radium is held against 
the forehead while the eyes are closed, one will see 
light. The rays penetrate to the retina, and cause it 
to phosphoresce. 

Certain chemical changes are brought about by the 
rays from radium. Under their influence, oxygen is 
converted into ozone, yellow phosphorus into red phos- 
phorus, glass becomes violet and almost black. 

The physiological action of the rays is quite mark- 
ed. If a small quantity of radium be kept near the 
skin for a few hours, the rays produce a serious sore. 
Prof. Becquerel once slipped a small quantity of radi- 
um contained in a glass tube into his vest pocket. 
He carried it in all about six hours. For some days 
no result was observed, but at length a sore developed, 
which required seven weeks to heal. The hands of 
persons working with radium are likely to be affected. 
The fingers become inflamed and very painful. Prof. 
Curie has said that he would not venture into a room 
containing one kilogramme of radium, as it woulc" 
probably destroy his eyesight, burn off his skin, and 
even kill him. 

E. Aschkinass and W. Caspari have exposed cultures 
of a species of bacteria, Micrococcus prodigiosus, to the 
rays from radium, with the result that the bacteria 
were killed. It was necessary to place the radium 
quite near to the bacteria, as the action seemed to be 
due to those of the rays which are easily absorbed by 
the air.. 

When any body is placed near to a radium salt ex- 
posed to the air, it becomes radio-active itself. This 
induced activity is only temporary, however. It disap- 
pears in the course of a few hours or days. It does 
not depend upon the nature of the body in which it 
is induced. Even the hands and clothing of the ex- 
perimenter become temporarily active. The induced 
activity seems to be produced not by the radiations, 
but by a radio-active "emanation" or gas-like substance 
which is given off by radium and carried by the air. 
Exactly what this emanation is, is not known; but 
Prof. Rutherford and Miss Brookes have made a deter- 



mination of its rate of diffusion, which indicates that 
its molecular weight lies between 40 and 100. F. Giesel 
states that a solution of radium bromide decomposes 
to some extent, with the liberation of bromine and 
the formation of radium hydroxide and other com- 
pounds; and that it also liberates a peculiar colorless 
gas which is radio-active. What this gas is has not 
yet been made known. It may be mentioned that 
Rutherford and Soddy have found that the emanation 
which is given off by thorium compounds has the chem- 
ical inertness of the gases of the argon group. 

The energy of the rays from radium has been found 
to be quite considerable. Rutherford and McClung 
have estimated that a gramme of radium radiates in 
a year energy equivalent to 3,000 gramme-calories, 
which is about one foot-pound per hour, that is, the 
power necessary to raise a pound a foot in an hour. 
The source of this energy is a mystery. Several the- 
ories have been presented to account for it. Ruther- 
ford and McClung suggest that the energy is liberated 
by the breaking down of the atoms into smaller par- 
ticles, the particles that are radiated. 

Radium is not likely to find much practical use 
soon, although it has been made use of in a new 
electroscope for investigating the electrical condition 
of the atmosphere; but the properties of radium are 
very important from a theoretical standpoint, for they 
promise to give us much information concerning the 
deeper nature of matter. 

Columbia University. 
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PROPOSED SUBWAY AND ELEVATED EXTENSION IN 
NEW YORK CITY. 

In a report recently submitted to the Rapid Transit 
Commissioners, the Chief Engineer of the Commission, 
William Barclay Parsons, recommends that the Com- 
mission authorize the construction of a scheme of 
new subways, and extensions of the elevated railroad 
system, which will add enormously to the rapid tran- 
sit facilities in this city. We give herewith a brief 
digest of the proposed work, and in a subsequent issue, 
we hope to publish plans and a more detailed descrip- 
tion. The new subways include a two-track line from 
42d Street and Broadway, south beneath Broadway 
to 14th Street, and thence below University Place, 
Worcester and Church Streets to South Ferry. A 
short spur will run from Broadway under 32d Street 
to the new Pennsylvania terminus at Seventh Avenue. 
Another line with three tracks would extend from the 
subway at 40th Street and Park Avenue, below Lex- 
ington Avenue to the Bronx. A third extension would 
be to carry a line from West Farms along the east 
side of Bronx Park to Wakefield and Mount Vernon. 

During the construction of the subways, it is pro- 
posed to build the following additional elevated lines 
and tracks in the city: Two additional tracks on 
Second Avenue from the Harlem River to Chatham 
Square and over the Park Row line to City Hall; a 
third track from 59th Street to Ninth Avenue on the 
Third Avenue line, and a third track from south of 
the Harlem River to Westchester Avenue; an exten- 
sion of the Sixth Avenue line along Christopher 
Street to Greenwich Street on the Ninth Avenue line, 
and the laying of a third track on the Sixth Avenue 
structure from Eighth Street northward; the laying 
of a third track from 14th Street on the Ninth Avenue 
line south to Cortlandt Street; the extension of the 
third track on the Ninth Avenue line from 116th 
Street north to 155th Street; the widening of the Put- 
nam Railroad bridge across the Harlem to a three- 
track structure, and the extension of the Eighth Ave- 
nue line with three tracks by way of Jerome Avenue 
to Woodlawn, and thence to a connection with the 
Putnam Railroad in Van Cortlandt Park; the abolish- 
ing of the surface tracks of the New York Central 
Railroad below 59th Street on the west side of Man- 
hattan, and the substitution therefor of a four-track 
elevated freight and passenger viaduct, which will 
extend ty v'ay of West Street to Battery Place. The 
estimate* cost of these improvements, based on pre- 
liminary investigations, is from $45,000,000 to $50,- 
000,000. 



THE CURRENT SUPPLEMENT. 

The current Supplement, No. 1417, offers a wide 
variety of instructive articles. Mr. Frank C. Perkins 
describes some German and English tank locomotives, 
illustrating his text with photographs of engines. The 
English correspondent of the Scientific American 
continues his discussion of London's water supply. 
Electrical subjects are treated in articles on "The 
Theory of Wehnelt Interrupters," and the ''Braun 
Portable Wireless Telegraph Equipments in the Ger- 
man Army." Mr. Henry R. Lordly's valuable paper on 
"Anti-Friction Bearings" is concluded. Of technologi- 
cal interest is an article on "Improvement in Sugar- 
Refining During the Last Twenty-five Years." The 
employment of balata as a substitute for gutta-percha 
is exhaustively discussed in a very readable article. 
Mr. Fred T. Jane continues his "Naval War Game" 
series, the present installment being a continuation 
of the account of the imaginary battle between an 
American and a German fleet. 
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NEW METHOD FOR CUTTING ASPHALT PAVEMENT. 

It is an ordinary practice, in repairing asphalt pave- 
ments, to cut through the asphalt to be removed by 
means of wedges or chisels. This requires two men; 
one to hold the wedge and the other to handle the 
sledge, so that the operation is slow and consequently 
expensive. An improvement on this primitive method 
is shown in the accompanying illustration. It con- 
sists in fastening cutters to the rims of the rear rol- 
lers of a steam roller. These cutters are 
made in two sections, so that they may 
be easily applied. They have an L-shaped 
cross section, and are secured to the rol- 
lers by fastening bolts, which project 
through the base portions at suitable in- 
tervals, and pass through the usual pin 
openings formed in the rim of a wheel. 
When the machine is operating, it may 
be necessary to apply water to the cutter. 
Therefore a tank is supplied on the ma- 
chine at each side, and water may be fed 
slowly onto the cutters through spigots. 
In operation, when the machine is pass- 
ing along the pavement, its great weight 
will force the cutter through the asphalt 
to the bed of the street. By moving the 
machine back and forth, the cuts may 
be made as close together as desired, so 
that with ordinary tools, blocks of as- 
phalt may be readily broken up. 

Mr. Joseph Richards, of 840 Girard 
Avenue, New York city, who is the in- 
ventor of this attachment, informs us 
that with it he has cut as much as 
eighteen hundred linear feet in forty 
minutes when the thermometer was be- 
low freezing. Obviously this is a very 
cheap and simple method of doing what has heretofore 
been regarded as very slow, tedious, and expensive 
work. 



this process the lowering of the temperature to — 115 
deg. C. is as simple as it is ingenious. It consists in 
hastening the evaporation of the carbonic acid or 
acetylene snow, by a suitably cooled current of air. 
For this purpose, he makes use of a double coil of tin 
pipe obtained by inserting in a piece of pipe 10 milli- 
meters in diameter and 10 meters long another pipe 
of the same length, but only half the diameter, and 
then rolling the two into a spiral, after which they 




THE PRODUCTION OF LOW TEMPERATURES. 

It was not very long ago when the experiment of 
freezing mercury, as performed in physical labora- 
tories, was considered quite remarkable. To-day, 
however, it is not so looked upon; and the physicists 
have shown us that by the judicious use of liquefied 
gases extremely low temperatures in the neighbor- 
hood of 200 deg. Centigrade (392 deg. Fahrenheit") 
below zero can be obtained without very much trouble. 

If, however, theoretically, no man of science ig- 
nores the fact that such extreme intensity of cold can 
be produced, many, on the other hand, practical- 
ly, find it materially impossible to produce them. 

Contrary to what one would suppose, never- 
theless, it is not extremely difficult to obtain 
very low temperatures with apparatus easy to 
procure. As Prof. d'Arsonval demonstrated re- 
cently at the Academy of Sciences, with certain 
judicious precautions, one can easily produce 
temperatures between — 60 deg. C. and — 195 deg. 
C. (—140 deg. F. and —383 deg. F.). 

Thus, if some chloride of methyl be placed 
In a porous receptacle, by its simple and natural 
evaporation through the sides of the vessel, the 
temperature will reach 60 deg. C. below zero. 
With carbonic acid or acetylene, it is easy to ob- 
tain temperatures ranging from — 112 deg. C. to 
—115 deg. C. (—233.6 deg. F. to —239 deg. F.) 
To do this, acetone which has been previously 
cooled is made to absorb carbonic acid or acet- 
ylene snow, either of which may be easily ob- 
tained at ordinary temperatures and varying 
pressures by opening a cylinder containing liquid 
carbonic acid or acetylene. The cold produced 
by the sudden evaporation of 
a part of the liquid mass, 
lowers the temperature suffi- 
ciently to transform the rest 
of this mass into a snow 
which, left to itself, then slow- 
ly melts. The snow is caught 
in a napkin, rolled up in the 
shape of a cone, into which the 
jet of carbonic acid or acety- 
lene is directed from the cyl- 
inder containing the liquefied 
gas. This snow, especially 
that derived from acetylene, is 
very soluble in acetone. At 
—80 deg. C. (—176 deg. F.) 
acetone will dissolve more than 
2,500 times its volume of acety- 
lene. The snow, in dissolving, 
will lower the temperature 20 
deg. C. further, and, if the 
acetone has been sufficiently 
cooled beforehand, this will 
bring the final temperature 
down to — 115 deg. C. 

The method pursued by M. 
d'Arsonval for obtaining by 



CUTTING ASPHALT WITH STEAM ROLLER. 

are packed in a wood box stuffed with wool to prevent 
exterior radiation. 

The upper end of the small pipe is connected to a 
blower and the lower end is introduced into the bot- 
tom of the solution of snow-acetone, while the upper 
end of the large pipe opens into the air and the lower 
end passes in through the stopper of the vessel con- 
taining the solution. The air that is blown in 
through the small pipe passes through the volatile 
liquid and produces very rapid evaporation — evapora- 
tion which is accompanied, naturally, by an enormous 
absorption of heat. As a result of this, the gases 
that are disengaged are at a very low temperature. 
But these cold gases must make their exit through 
the large pipe which incloses the small, thin, tin one 




Fig. 2.-ANOTHER METHOD OF FREEZING GASOLINE BY LIQUID 

AIR. 




Fig. 1.— 1. FREEZING GASOLINE BY LIQUID AIR. 2. TUBE OF LIQUID AIR. 3. APPARATUS FOR 
VOLATILIZING CARBONIC ACID DISSOLVED IN ACETONE. 



through which the air was drawn in. Therefore the 
entering air is cooled economically by the gases of 
evaporation before it reaches the mixture of snow- 
acetone. 

For temperatures still lower than 115 deg. C. below 
the melting point of ice, recourse must be had to 
liquid air, which can now be easily produced by the 
Linde process. The following is the method pursued 
in obtaining these intense degrees of cold that it is 
possible, moreover, to maintain perfectly 
constant. 

The liquid air is placed, in order to 
avoid its rapid loss by evaporation when 
exposed to the air, in a closed vessel that 
is as impermeable as possible to heat — 
a vessel consisting, as is generally 
known, of a double casing of silvered 
glass packed in a wool lined box. 

In another silvered, double walled ves- 
sel; likewise packed in a box in wool, 
some gasolene is placed. This liquid, if 
it has been made in the usual way, is 
capable of resisting without congealing 
a temperature as low as — 194 deg. C. 
(—317.2 deg. F.), which is that of ebulli- 
tion of liquid air under the normal pres- 
sure. Into this bath of ether, which con- 
stitutes the medium to be cooled and to 
be maintained at a constant temperature, 
a sort of test tube of thin copper is in- 
troduced. If the experimenter then 
forces liquid air through this tube and 
causes it to fall drop by drop into the 
vessel surrounding it, by the evapora- 
tion of this air he will obtain a cooling 
of the gasoline which may be maintained 
constant if the flow of liquid air is suit- 
ably regulated. For this, M. d'Arsonval uses two dif- 
ferent arrangements which are equally simple. The 
first consists in employing as a reservoir for the liquid 
air a double walled flask closed by a cork through 
which two tubes pass. One of them goes to the bottom 
of the flask, so that its end is below the surface of 
the liquid air. The other, which merely passes through 
the stopper, terminates in a rubber bulb. By squeez- 
ing the bulb and thus exerting a pressure on the 
volatile liquid air in the flask, the latter is forced in 
small quantities through the outlet tube which leads 
to the small metal cup inside of the vessel containing 
gasoline. The apparatus is nothing more or less than 
an application of the pipette of the chemist. 

The other arrangement, which is perhaps even more 
commodious, consists of a double walled glass 
tube terminating at the bottom in a small pipe, 
the flow of liquid air through which can be reg- 
ulated by a vertical glass needle. 

By following the above described methods of 
M. d'Arsonval, great intensities of cold can be 
obtained without using an excessive amount of 
liquid air. "With cylindrical silvered vessels of 
about a liter in capacity," says this illustrious 
physicist, "the loss of heat by exterior radiation 
at — 194 deg. C. can be reduced to 20 grammes 
of liquid air per hour — a very small quantity, as 
will readily be seen, and one that will make the 
employment of liquid air quite practical." — 
Translated for the Scientific American from 
La Nature. 

^ i » i m 

Several very interesting experiments in fruit 
and vegetable drying have been carried out at 
Northingtown Farm, Worcester, England, with 
the new apparatus which has proved so success- 
ful for hop drying. The invention consists in 
drawing the hot air into a grid-work of steam 
pipes, through which air pass- 
es into the chamber beneath 
a "slotted" floor, on which the 
hops are placed. This meth- 
od of heating the air prevents 
the assimilation of sulphurous 
gases by the products treated, 
and makes burning impos- 
sible. Samples of carrots, po- 
tatoes, sliced and shredded 
apples, and other fruits and 
vegetables were submitted to 
temperatures ranging from 90 
deg. to 140 deg. After six 
hours all were in the state of 
dryness required for commer- 
cial purposes. The cost ol 
working the system is trifling, 
and it is expected that a new 
agricultural industry will soon 
be opened in which English 
fruit-growers may successfully 
compete with the Germans, 
who now export about $700,- 
000 worth of dried fruit and 
vegetables annually to Great 
Britain. 
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THE INJURES HULL OF THE UNITED STATES CRUISER 
" BROOKLYN. 1 ' 

It was not until the cruiser "Brooklyn" was dry- 
docked in the Brooklyn navy yard that the extent of 
the injuries to her hull was fully disclosed. The 
accident occurred on September 3 last, as she was 
withdrawing from the maneuver against Fort Rodman 
in Buzzard's Bay, Mass., when she ran upon an un- 
charted sunken rock or wreck, while under the com- 
mand of Rear Admiral Joseph Coghlan. The 
illustrations, from photographs by Mr. E. 
Muller, show the appearance of the bottom 
of the hull after the accident, looking like 
a general wavy indentation as viewed un- 
derneath toward the stern near the keel, 
and also the peculiar twisting of the 
transverse and longitudinal framing locat- 
ed between the inner and outer plating after 
the outside plates had been removed. 

Admiral Coghlan found that six frames 
under A 98 and A 99 were bent inward, and 
the inner bottom plates of the inner hull 
were bulged; also the frames under No. 1 fire- 
room, port side, were bent inward from six 
inches at frame 35 to nothing at frame 59. 
Only a small leakage of water occurred at 
frame 37. The accident was not serious 
enough to prevent the cruiser from proceed- 
ing under her own steam to the Brooklyn 
navy yard. 

The accident gives further proof of the 
superiority of these steel framed and built 
vessels over those of wood construction by 
their capability of withstanding severe 
strains without serious damage. The bent 
beams have been straightened, the outside 
plates replaced, and the cruiser put into 
commission again. 



stead of falling with a terrific crash, as might have 
been expected, the whale sank back seemingly hold- 
ing the perpendicular. A little more effort would 
have sent the great creature clear of the water. Such 
a leap was observed by the crew of the ship "Leander" 
in the harbor of Bermuda. The whale leaped into 
the air and nearly passed over the boat, clearing 
it by twenty feet, the men seeing the colossal animal 
poised over their heads. 



Wby and How Fishes Leap 

BY CHARLES F. HOLDER. 

The observant stroller by lake or sea- 
shore, or he who goes down to the sea in ships is 
often entertained by the aerial performances of fishes; 
acts which, because they are seemingly unnatural, 
invariably attract attention and often occasion wide- 
spread wonder. Nearly all of the fishes are jumpers, 
that is, those which habitually live in the upper re- 
gions of the ocean, or at the surface, as the gars, 
flying fishes and others. The motives for jumping are 
manifold: First, for pleasure, or in the pursuit of 
some game; second, in sudden fear or panic; and 
third, to escape an enemy; fourth, to secure or cap- 
ture prey; and fifth, to secure satisfactory prey. In 
these classes may be included nearly all of the well- 
known leapers of the finny tribes, among the legions 
of the ocean. 

Once while lying quietly on the wall of an inclosed 
aquarium on the Florida reef, I saw a number of 
garfishes — the long, slender, needlelike fishes so famil- 
iar in Southern waters — leaping over the back of a 
small hawksbill turtle which was floating on the 
surface of the inclosure, 
fast asleep and innocent of 
the purpose to which it 
was being put. The ani- 
mal's back was probably 
eight inches across, and 
the fishes cleared it several 
times with ease. I also 
observed small sardines 
leap over a floating twig. 
These instances illustrate 
the fact that fishes have 
games, and jump in the 
sense of children over 
some obstacle; in a word, 
perform acts which are en- 
tirely unexplainable under 
any other motive. That 
all whales, and especially 
large whales, indulge in 
games is believed by every 
sailor. Some lie on the 
surface and fan the air, 
beating the water terrific 
blows, evidently for amuse- 
ment. Others make re- 
markable leaps. I once 
saw a California gray 
whale, estimated at be- 
tween sixty and seventy 
feet in length, assume a 
most remarkable position. 
The huge animal came out 
of the water slowly, its 
head rising upward appar- 
ently by continued manipu- 
lations of the tail until 
it fairly stood up on this 
organ, a mighty black col- 
umn in midair; then in- 




THE DAMAGED HULL OF THE U. S. CRUISER " BROOKLYN." 

During a recent trip to the great inland lagoon 
which is formed along the coast of Texas by the off- 
shore sand dunes or islands, I witnessed many in- 
stances of high jumping among fishes. Perhaps the 
most remarkable was a shark which hurled itself 
into the air and then underwent an interesting con- 
tortion, a violent swing of the tail in lateral motion. 
This fish was hooked, and its efforts were directed 
toward removing the hook, The shark is one of the 
clumsiest of all marine animals, owing to its bulk, 
and is naturally lethargic, so a leap high in air may 
be considered an unusual feat. I have seen the so- 
called oil shark of Catalina Harbor leap into the 
air. Whether these fishes would leap if the water was 
shallow is a question open to discussion. The Texas 
shark referred to was in water twenty feet in depth, 
and the Catalina specimen in water barely four feet 
deep. 

After many observations I believe the natural in- 
clination of the majority of fishes is to plunge 




THE OUTSIDE PLATING OF THE U. S. CRUISER "BROOKLYN " REMOVED, SHOWING- THE DAMAGED FRAMES. 



downward when hooked. The whale sounds whe'n 
struck, but in shallow water this is impossible, and 
the animal in desperation dashes upward into the air 
in its efforts to escape. I think this is one reason 
for the marvelous leaps of the tarpon; and in a num- 
ber of observations made with the tarpon near the 
boat, I saw a quick rush down, followed immediately 
by an upward rush into the air. The fishes were 
hooked in shallow water, not over fifteen feet in 
depth, hence sounding was impossible, and 
nearly all tarpon are caught in the shallows. 
The leap of this fish — the king of jumpers — 
is sensational in the extreme. The tail is 
the motive power, and propelled by it the 
fish either dashes head first into the air 
or rises bodily. In the latter instance the 
leap is not high, but in the former it may 
be ten, even fifteen feet. The leap is the 
result of fear or frenzy, and the moment the 
fish clears the water it swings itself from 
side to side, with wide-open mouth and gills, 
presenting a singular appearance. The 
force of the lateral swings is often suffi- 
cient to dislocate the vertebral column en- 
tirely or partly. Such swings have been 
known to hurl a hook fifty feet at a boat 
with sufficient force to penetrate a hard oar. 
In some of the leaps I forced, the fish must 
have turned a somersault, or thrown them- 
selves upon their heads, tail up, into the 
air. The tarpon will also leap when chased 
by sharks — their natural enemy — making 
marvelous bounds. 

The lagoon or bay referred to, in Texas, 
being very shallow, was a remarkable local- 
ity in which to observe the leaping of fishes. 
The mullets led the van, leaping every- 
where and incessantly, evidently in play, as 
there were no enemies to follow them; and 
while watching them at one anchorage three 
other fishes jumped into the boat — a pomp- 
ano, a "ten-pounder" and one other. The 
pompano gave a fine exhibition of a long leap, covering 
probably twenty feet, the latter part being made with 
its side parallel to the water; so the fish shot through 
the air, supported by its fiat surface, as a flying fish. 
In every leap observed the fish seemed to deliberately 
turn in this way, which certainly was a great aid in 
its flight. In the locality where these leaps were 
made the water was very shallow, and the only enemy, 
the redfish or channel bass, too small to attack them; 
lence I conceive the leaps to have been made in play, 
virtually a pastime. 

The pompano is famous for its jumps. I saw these 
fishes take virtual flights, turning in the air in the 
method described. The leap is the result of a violent 
swinging or screwlike motion of the tail, which forces 
the fish out of the water in a long graceful leap; and 
when eight or ten feet was covered in a vertical 
position — the natural pose of the fish — it turned and 
covered the remaining distance upon its side, offering 
its broad surface, which must have aided in supporting 

it, thus increasing the dis- 
tance of the leap. That 
this turn in midair, offer- 
ing its broad side to thi? 
air, may have been acci- 
dental is an open question; 
yet in every leap it was 
observed, and doubtless 
was the result of an effort 
on the part of the pomp- 
ano to increase its leap. 

The most remarkable 
leaper of this Texan lo- 
goon was the so-called 
"ten-pounder," a cousin of 
the tarpon, which leaped 
for pleasure, frequently 
coming into boats; jump- 
ing like a harlequin when 
hooked, giving the most 
extraordinary display of 
lofty tumbling to be con- 
ceived. I also repeatedly 
observed the jump of the 
calico fish, one of the rays, 
which as it left the water 
presented a remarkable ap 
pearance, birdlike in many 
respects. The fish rose 
seemingly vertically into 
the air to a height of at 
least three feet, then flap- 
ping its side or pectoral 
winglike fins, appeared to 
move along by their aid, 
but the motion was entire- 
ly due to the rapid and 
vigorous movements of 
the lateral fins in the 
water. The ray as it 



© 1903 SCIENTIFIC AMERICAN, INC. 



152 



Scientific American 



February 28, 1903. 



poised looked like some strange bird, then dropped 
heavily back into the water. Many of the rays are 
jumpers of more than ordinary ability, and the leap 
of the largest of the family — the huge manta — ob- 
served is an extraordinary spectacle. Long before 
I witnessed it I had heard the crash of the return 
of the five or six-ton body which comes on the still 
night like the discharge of cannon. This was on the 
outer Florida reef in a shallow lagoon, and as it was 
infested with sharks at night, I believed that the 
rays were attacked and were attempting to escape. 

One of the most beautiful of all jumpers of the 
sea is the horse mackerel, or tuna. In the Atlantic 
the leaps of this fish are rarely seen; but in the 
waters of the Pacific, particularly about the island of 
Santa Catalina, they are of daily occurrence at certain 
seasons, affording a remarkable spectacle. The tuna 
leaps to capture the agile California flying fish, which 
bounds into the air, and that the big fish sometimes 
secures its prey like a hawk in midair there can be 
little doubt. Its leap is the personification of grace; 
rising to a distance of eight to ten feet, it turns 
and plunges downward like an arrow, having pre- 
served the perfect lines of the curve. The antipodes 
of this is the leap of the swordfish, which I have fre- 
quently observed. 



THE CONSTRUCTION OF THE ASYUT DAM ; NILE 
IRRIGATION WORKS. 

BY OUR LONDON CORRESPONDENT, FROM NOTES BY SIRBENTAMIN BAKER, 
ENGINEER OF THE WORKS. 

In the Scientific American for September 20 of last 
year, we published an exhaustive description of the 
remarkable irrigation works and barrage at Aswan 
on the River Nile, which on December 10, 1902, were 
officially opened, and handed over to the Egyptian 
government. But the dam at Aswan only comprises 
one section of these stupendous engineering works. 
There is another similar barrage of huge dimensions 
at Asyut, some 350 miles above Aswan nearer Cairo, 
and of greater importance, from one point of view, 
since the water level at Asyut influences the water 
level of the great Ibrahimiyah canal and other im- 
portant irrigation waterways in Upper Egypt. The 
Ibrahimiyah canal passes through a large tract of 
arable land and joins the Nile at Asyut, just immedi- 
ately behind the barrage that has been built across 
the river at this point. In fact, the object of this dam 
may be most succinctly described as to back up the 
water and thus divert it into the canals and irrigation 
channels traversing the existing cultivable area of 
Middle Egypt, right up to the borders of the desert. 

The structure built at Asyut differs in design from 
that erected at Aswan, having, as a matter of fact, a 
close resemblance to the barrage built by French 
engineers at the delta several years ago. It consists 
of an open weir of 111 bays, which has a total length 
of 2,750 feet from bank to bank. 

The openings are each of 16 feet 4 inches span, and 
are each supplied with steel sluice gates 16 feet in 
height. At every ninth opening is built an abutment 
pier 13 feet in thickness, the intermediate piers being 7 
feet, 6 inches thick. The piers are spanned by arches, 
and carry a roadway, 14 feet, 9 inches wide, at a 
height of 41 feet above the floor of the structure. This 
roadway not only affords communication between the 
opposite banks but, as will be seen from our illustra- 
tion, carries the winches and suspension apparatus for 
regulating the sluice gates, which controlling ma- 
chinery is placed on a trolley traveling along a rail- 
road. 

Great difficulty was experienced in the preparation 
of the foundations for the structure, and the cost of 
this part of the work greatly exceeded the estimate 
prepared in accordance with the engineers' surveys. 

The general scheme of the foundation consists of 
a solid platform of masonry, 87 feet in width by 10 
feet in thickness, extending from bank to bank and 
laid throughout at one level. This solid platforta 
is in turn protected up and down stream by a continu- 
ous and impenetrable line of grooved and tongued 
cast-iron, sheet piles, which are driven into the sand 
bed of the river, extending 13 feet below the bottom 
of the masonry foundations. This protective iron 
piling, the joints of which are cemented, prevents the 
water filtering beneath the masonry foundations, thus 
preventing any undermining or scouring action, which 
would impair the rigidity and safety of the structure. 
Provision is still further taken to prevent the erosion 
of the river bed in the vicinity of the barrage by 
stone pitching with clay puddle, which prevents in- 
filtration for a distance of 67 feet upstream, and on the 
opposite side for a similar distance, stone pitching 
with an "inverted" filter bed. 

During the season of 1899, while the river was at 
low level, work was commenced upon the western 
side, and the foundations of the navigation lock and 
29 sluice openings were completed, the walls and piers 
being built up above the summer level of the river. 
In the ensuing season (1900), as the level of the Nile 
was abnormally low, work was pushed forward with 



all possible speed, in order to get the foundations 
completed. The months of May and June of this year 
were the busiest during the erection of the entire 
work. During these two months no less than 13,000 
men were employed every day. Even Pharaoh himself 
could not have crowded more Israelites upon such a 
confined area than did the contractors at this point; 
but so methodically was the work apportioned, that 
there was not the slightest confusion. The attempt 
to complete the whole of the foundations during the 
1900 season proved almost successful. The modus 
operandi of the builders was to inclose the area, upon 
which it was intended to work during the season, by 
temporary dams or "sadds" in November, then to pump 
the water from the inclosure, and, keeping it down by 
means of centrifugal pumps, push forward with the 
work so as to build it above summer level; then, when 
the river was in flood, the force of the water swept 
away the sadds. In 1900 the whole of the foundations 
would doubtless have been completed, but for the fact 
that on July 23 the Nile suddenly rose, and made a 
breach in the sadds, which could not be repaired, so 
that 65 feet of the masonry floor remained un- 
built, and a further length of 459 feet was only 
partially completed. Regrettable though the accident 
was, it could not be rectified, so that work on this 
section had to be abandoned till the following year. 
In the short time building operations had been in 
progress, however, the navigation lock, with the excep- 
tion of fixing the gates and the swing bridge, was prac- 
tically finished, while 27 piers had been carried up to 
their full height, 43 to three-quarters of their height, 
19 others to above the summer level of the river, 
and but the last 19 piers had not been commenced. 

The foundation work left for completion in the 1901 
season was the section between the middle of the 
river and the east bank. It was only a short length, 
it is true, but nevertheless it constituted the most dif- 
ficult part of the whole undertaking, and considerably 
more money had to be expended upon this portion than 
had been anticipated. 

The construction of the necessary sadds to inclose 
the site was commenced on January 28. Even this 
task in itself was of no small magnitude, for the first 
inclosure, near the middle of the river, covered no less 
than 6% acres. The centrifugal pumps to remove the 
water from this sadded area were set at work on 
March 4, and then the troubles began. The sadd at 
the eastern end of the site was leaky and unsafe, and 
it was found impossible to pump out the water for fear 
of a subsidence of the temporary embankment. 
Smaller dams were therefore hastily built within the 
main sadd, inclosing about three acres, and the water 
was removed from this sufficiently to allow the 
builders to continue the construction of 13 of the piers 
that had been commenced the previous season, and 
also a portion of the adjacent masonry flooring. 

It was then attempted to complete the masonry plat- 
form on the river bed in the center of the river, but 
this was found to be a most difficult task. The water 
within the sadd could not be pumped out, since im- 
mediately the level of the water within the inclosure 
was lowered beneath that of the Nile, the embank- 
ments threatened to give way. Springs were en- 
countered in every direction, and it was found abso- 
lutely impossible to render the present sadd absolutely 
watertight. The engineers then set to work to build 
the sadds right across the river and to connect them 
with the eastern bank. This in itself was a gigantic 
undertaking, since by this operation the main channel 
of the river was completely diverted. The total sadded 
areas reached nearly half the width of the river, and 
extended over approximately 13V4 acres. A compre- 
hensive idea of the labor involved in these preliminary 
operations may be gathered from the fact that in 
one season 1,500,000 sandbags were employed in the 
construction of these temporary embankments. Fifteen 
12-inch and several smaller centrifugal pumps were 
utilized to remove the water from within the sadds. 
The pumps had to be kept continually at work, and a 
watchful eye maintained upon the sadds, as powerful 
springs continually burst forth through the sandy 
river bed, which, if they had not been checked, would 
have threatened the safety of the workmen and struc- 
ture. During this season no less than 284 of these 
springs had to be dealt with, while during the whole of 
the building operations, 974 springs received attention. 
By May 10, 1901, a determined start had been made once 
more upon the uncompleted foundations, and the sec- 
tion of the masonry platform so far untouched was 
commenced. A month later the last stone in the 
foundation was laid, and the construction of the 
twelve remaining piers was proceeded with apace. 
By the end of June they had all been continued to 
above the mean river level. To guard against the evil 
influences of springs which might subsequently break 
through, and to insure that no voids existed beneath 
the last constructed portion of the masonry floor, holes 
were drilled into the river bed, at intervals of 10 and 
13 feet, and cement grout forced down through pipes 
standing up to 16 feet above floor level. That this 



precaution was wise, subsequent inspection proved, for 
a long length of the floor previously built on the east 
side was found to be extensively undermined by 
springs, and this section of the foundation had to be 
carefully grouted before much excavation could be 
carried out, causing unfortunate delay. 

These constantly-repeating obstacles afford a graphic 
idea of the many engineering difficulties that had to 
be surmounted, and the infinite care and vigilance 
that had to be exercised, to see that the work was 
carried out thoroughly. 

While the last part of the foundations was being 
completed, work was in progress upon those piers 
which had been continued to the summer level during 
previous seasons. The openings were finished to the 
arch level, and the arches and parapets were then pro- 
ceeded with. Practically the whole of the superstruc- 
ture work was completed by the end of 1901, and the 
sluices were shortly afterward lowered to maintain a 
sufficient level over the raised sill of the lock, so that 
navigation might be rendered possible without any 
hindrance whatever. The gates of the lock were fitted 
before the Nile rose in flood, and in fact this part of 
the work was finished ready for use, with the excep- 
tion of the swing bridge. 

The whole of the foundations of the barrage is built 
of Isawiyah stone, laid in cement mortar, while the 
superstructure is of the same stone laid in homra and 
lime mortar. 

As the object of the Asyut barrage is to throw a 
higher level of water into the Ibrahimiyah canal, and 
as the latter enters the Nile just south of the dam, a 
new regulator and lock has been rendered necessary 
at the head of the canal, to control the supply entering 
therein, especially in years of high flood, and to 
insure the safety of its works in case of an accident. 
The work comprises a regulator pierced with nine 
openings each 16.4 feet wide, and a lock 27.8 feet 
wide. The regulator is made by means of two gates, 
one upper and one lower, each 11.5 feet in height. 
The design of the foundations is practically identical 
with that of the barrage, and is likewise constructed 
of Isawiyah stone, with a similar superstructure. The 
method of construction was also the same, sadds being 
made around the site to enable the foundations to 
be laid. 

One of the most remarkable features of this 
enormous undertaking was the changing of the chan- 
nel of the river to facilitate work. For some years 
previous, the main channel of the river had been on 
the east bank, while on the western bank a large shoal 
had been gradually built, though it was pierced by a 
narrow channel giving access to the Ibrahimiyah 
canal. This passage had to be constantly dredged, 
otherwise the entrance to the waterway would have 
been filled up. For the first two seasons' work upon 
the Asyut barrage, this condition of the river favored 
the engineers, and enabled the foundations to be built 
quickly, but after the masonry flooring had been laid 
and the piers built, a different state of affairs was 
presented. On the western flank of the barrage, the 
navigation lock had been constructed — on the side 
where the shoal was — wnile the main channel of the 
river was on the opposite bank. The engineers now 
had to divert this channel to the western bank. This 
was accomplished as follows: The upstream tempor- 
ary sadds, extending from the east bank to the middle 
of the river, were protected with vast quantities of 
rubble stone, so as to present an obstacle to the flow of 
the river when it again rose in flood, and thus force 
it to make another main channel on the opposite side 
of the river, where the navigation lock was situated. 
This scheme proved entirely successful, and with but 
little expense the channel of the river has been com- 
pletely diverted. 

The sluice gates, which are of steel, when lowered 
in position have a holding capacity varying from 7 
feet, 9 inches to 9 feet, 4 inches of water during the 
summer months, and the water thus stored up w.ill be 
sufficient to bring an additional 300,000 acres under 
irrigation and agriculture. 

One noteworthy feature of this undertaking is that, 
owing to the high pressure with which all the work 
was carried out by the well-known contractors, Sir 
John Aird & Co., Ltd., of London, the undertaking has 
been completed and handed over to the Egyptian gov- 
ernment in thorough working order more than twelve 
months under the originally contracted time, an 
achievement upon which the builders are to be highly 
congratulated, considering the magnitude of the task. 

■ ^ t m 1 ^ 

While engaged in unloading shells for the purpose 
of refilling them with smokeless power, three men 
were blown to pieces and four fatally wounded in an 
explosion, in Fort Lafayette, New York Harbor, the 
19th instant. Whether the explosion was the result of 
carelessness Or of a combination of circumstances that 
was unknowingly brought about by the workmen, will 
probably never be known. The explosion was one of 
those inevitable accidents that even (She greatest care 
will often prove of no avail in avCidtog. 
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THE HEAVENS IN MARCH. 

BY HENRY NORR18 RU88ELL, PH.D. 

The finest constellations now visible are in the west- 
ern sky. At 9 P. M. on March 15 Orion, the most 
brilliant of all, is well down- in the southwest. Taurus, 
with the Pleiades and Aldebaran, is to the right of 
Orion, and Canis Major with Sirius on the left. Canis 
Minor is above the latter, and Gemini is still higher, 
almost overhead. Auriga and Perseus are northwest 
of the zenith, in the Milky Way. 

The eastern sky has few groups comparable with 
these in brightness. Leo is well up in the southeast, 
two hours from the meridian, and Virgo follows him, 
her brightest star, Spica, having just risen. Hydra 
occupies most of the space to the south of these. But 
the most conspicuous objects in the eastern sky are 
the ruddy Arcturus, and, still brighter and still red- 
der, the planet Mars. 

Ursa Major is above and to the right of the Pole, 
Draco lower down, and Cassiopeia below on the left. 

THE PLANETS. 

Mercury is morning star throughout March, but is 
not well placed for observation, being south of the 
sun, and rising little more than an hour before him. 
On the 18th he is in conjunction with Jupiter, pass- 
ing south of the latter at a distance of 1% deg. With 
his brighter neighbor to point him out, he may per- 
haps be seen low in the southeast about forty minutes 
before sunrise. 

Venus, being on the opposite side of the sun, and 
north of him, is well placed for observation. On the 
1st she sets at about 7: 30. P. M., and thereafter she is 
visible a little longer every night, till at the end of 
the month she remains in sight until 8:30. She is 
gradually growing brighter, though as yet she is not 
nearly as conspicuous as she will • be in May. Mars 
comes to opposition on the 29th, and is visible all 
night long. He is in Virgo not far from Spica on line 
toward Regulus, and is moving slowly westward, in 
the direction of the- latter star. 

This present opposition is however an unfavorable 
one, as Mars is in the part of his orbit which is farth- 
est from the sun and is 59,000,000 miles distant from 
the earth, as against 49,000,000 at the average oppo- 
sition, and 35,000,000 at the most favorable. On these 
latter occasions he is more than three times as bright 
as at present, and is an exceedingly striking object. 
The next such favorable opposition comes in 190S. 
But even in his present diminished splendor, Mars is 
now the chief adornment of the midnight skies, sur- 
passing in brightness all the fixed stars except Sirius. 
The most conspicuous markings on his surface are 
visible with small telescopes, but the study of the 
finer details demands the highest optical power. 
Though he will undoubtedly be carefully observed at 
this opposition, as usual, he is so far off that it is 
hardly probable that much that is new will be dis- 
covered concerning him. It is to be regretted that 
his satellites are only visible in the largest telescopes, 
as they are among the most interesting bodies in the 
solar system. They are the smallest bodies so far 
known to astronomy. Their diameters cannot be di- 
rectly measured, but by comparing their brightness 
with that of the planet, it is calculated that they are 
about five and seven miles in diameter, the outer one 
being the smaller. Their orbits are much the small- 
est known. The outer satellite, Deimas, revolves at a 
distance of 14,600 miles from the center of Mars, while 
the inner one, Phobos, is but 5,800 miles from the 
center of the planet, and only 3,700 from his surface. 
Their periods are also very short, that of Phobos be- 
ing the shortest of all the bodies of our system — 7 
hours 39 minutes. The apparent motions of these 
bodies, as seen from the planet's surface, are remark- 
able. 

The period of rotation of Mars is 24 hours 37 min- 
utes. That of Phobos is less than one-third as long, 
so that for an observer on the planets' surface it would 
seem to move eastward among the stars three times 
as fast as they were carried westward by the diurnal 
motion. It would consequently rise in the west, and 
set in the east, making rather more than two complete 
circuits of the heavens in a day. 

The period of Deimas is longer that the Martian 
day, so that it rises in the east like other bodies. But 
as its orbital motion compensates for more than four- 
fifths of the diurnal motion, it rises only at intervals 
of five days. Both satellites are conspicuous objects 
as seen from the planet. Phobos must appear to be 
about one-fifth the diameter of our own moon, so that 
its phases would be visible to the unaided human eye, 
could we get into a position to see them. Deimas 
would be almost as bright as Venus, but its phases 
could not be detected without instrumental aid. 

Jupiter is morning star in Aquarius, rising at about 
4:40 A. M. at the end of the month. 

Saturn is morning star in Capricornus, and rises 
about an hour and a half earlier than Jupiter. 

Uranus is morning star in Ophiucus. On the 16th 
he is in quadrature with the sun, and is due south 
at 6 A. M, 



Neptune is in Gemini, and is in quadrature on the 
22d, being on the meridian at 6 P. M. 

THE MOON. 

First quarter occurs at 2 P. M. on the 6th, full 
moon at 7 A. M. on the 13th, last quarter at 9 P. M. on 
the 20th, and new moon at 8 P. M. on the 28th. The 
moon is nearest us on the 10th, and farthest off on 
the 22d. She is in conjunction with Neptune on the 
7th, Mars on the 14th, Uranus on the 20th, Saturn 
on the 24th, Jupiter on the 26th, Mercury on the 27th, 
and Venus on the 30th. On the evening of the 8th she 
occults the fourth magnitude star A Geminorum, the 
disappearance, as seen from Washington, taking place 
at 7:54 P. M. and the reappearance at 9:13. 

On March 28 there is an annular eclipse of the sun, 
invisible in North America except in Alaska, where a 
large partial eclipse may be seen shortly before sun- 
set. The annular phase is visible in parts of eastern 
Siberia and Mongolia, and the partial phases through- 
out the eastern half of Asia. 

Cambridge, England. 
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TRIPPING HOIST FOE WELL BUCKETS. 

BY REV. LEWIS BOND. 

It has been my privilege to reside for a score of 
years in the picturesque city of Monastir, which lies 
at the foot of the Pindus range of the Alps. The city 
is 2,000 feet above sea level, and a near mountain 
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CONSTRUCTION OF THE TRIPPING HOIST. 

peak, which the Turks call the Dove, has an altitude of 
nearly 8,000 feet. Near the summit of this bold moun- 
tain banks of snow are ever in evidence, while a bit 
lower down there is a small crystal lake. Naturally, 
the water supply for Monastir is abundant and cool. 
The wealthy citizens indulge in private fountains, but 
the common people drink from wells. 

The staple pump of this region is very crude. The 
affair is simplicity itself. The valves are made of 
cheap leather tacked to their places in very rude 
fashion. The upper valve is a cornucopia fastened to 
lower end of piston rod. The chief advantage — to the 




CONVENIENT TYPE OF WELL IN MACEDONIA. 

trade — of this style of pump is the facility with which 
the concern gets out of repair, and this accounts for 
the well curb in my door yard. It is nearly as simple 
as the native pump, but vastly more effective, more 
enduring, and much more easily operated. 

The construction is as follows: At either end of the 
iron axle there is a wooden cylinder, 7 inches long and 
8 inches in diameter. The space between the cylinders 
is 15 inches. The axle is bent at right angles, so as 
to bridge over this space; an incision being made for 
it in tae end of each cylinder, thus leaving the space 



free for manipulation of the bucket. The bucket is 
about 10 inches square, and holds over four gallons. 
It may be made of galvanized iron, though in this 
land of limitations I find tin quite serviceable. The 
handle is an iron rod fastened to the top of the bucket, 
bent forward at the upper edge on each side four inches 
and then turned out at right angles, projecting on 
either side five inches. The bucket is suspended from 
the winding cylinder by chains connected to the pro- 
jecting ends of the handle. It will need a little 
weighting on the front side at the bottom. If all is 
properly adjusted, the bucket when lowered into the 
well will fill immediately, and on drawing it to 
the top the iron axle comes around under the front 
side of the bucket and tips it so that the water rushes 
out into the broad trough. A bit of chain is allowed 
to dangle from the ends of the bucket handle to act as 
drags in starting back the empty bucket when needed. 
A light brake controls descent. As careless servants 
may bring up the load with a slam, I have a small 
alarm bell which gives warning one turn before the 
final tip-over. 

The machine has been in operation seven years. It 
may not be superior to all others, but it pleases, my 
household immensely, and "astonishes the natives." 



The Origin of the Modern Steel Frame Building. 

The principle upon which the steel frame construc- 
tion of buildings is based has been illustrated in 
single places, here and there, even in ancient times. 
The modern idea then is not the fundamental principle 
itself, but its application to building construction in 
such a way as to develop a type of structure, in which 
shall be embodied the principle of carrying all the 
weight of a building on a frame. 

There is a bronze tablet on the Tower building, 
facing lower Broadway, claiming that it is the first 
building in which the construction embodies this prin- 
ciple. It states that the building was erected in the 
years 1888 and 1889. The statement it contains, that 
this is the first building of this sort, is not correct; 
but the statement would hardly have been made by 
men so prominent in building interests if it were not 
at least the first building in New York city to have 
embodied the principle of steel frame construction 
sufficiently to have warranted its classification as a 
building of that character. 

Other buildings in New York about that time, par- 
ticularly some erected by George B. Post, also con- 
tained portions of walls carried on steel columns, and 
other features closely allied to the general character 
of the construction of steel frame buildings; but 
the credit of developing this idea to constitute a 
class of structures by itself, and to be so recognized 
by architects and builders, belongs, without question, 
to the city of Chicago. 

The Home Insurance building was erected in 1883, 
and the front walls, as well as the floors, are carried 
on columns. 

The Tacoma building was erected in 1888 and 1889, 
at the same time that the Tower building was erected 
in New York. This building was designed by Hola- 
bird & Roach. The street walls and the floors of this 
building were also carried on columns. 

The Rand-McNally building was built in 1889 and 
1890. It was designed by Barnum and Root, and was 
the first building in the world to be built with steel 
columns. Many millions of dollars were spent in 
buildings of this particular type in Chicago during 
the next two years, so that in the World's Fair time in 
1893, the great buildings of the city were one of the 
greatest attractions to outsiders. 

At this time nothing at all had been done in New 
York to develop the steel frame building as a particular 
type of construction. 

History will give to Mr. Jenney the largest measure 
of credit in this development, but D. H. Burnham, 
Holabird and Roach, and George A. Fuller share the 
honor with him in almost equal degree in creating and 
maintaining the idea that buildings could be built in 
this way profitably. The idea that this principle 
could be developed into a type of construction peculiar 
to itself belonged to the architects named and to George 
A. Fuller, more, probably, than to any other men. 



German Prize Oder. 

The Association of Thomas Phosphate Manufactur- 
ers (No. 4 Hafenplatz, Berlin), offers the following 
money awards for the best essays on researches in 
regard to enhancing the fruitfulness of the soil by 
means of the activity of bacteria and other micro- 
organisms: First prize, 15,000 marks; second prize, 
10,000 marks; third and fourth prizes, 6,000 and 4,000 
marks, respectively. 

In addition, the prize jury will dispose of 5,000 
marks in awards for valuable scientific and practical 
results which may be submitted by farmers or sci- 
entists. 

The essays or descriptions sent In roust be written 
in the German language, 
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VENOMOUS SEBPENTS.-III. 

BT RANDOLPH I. GKARE. 

The Banded Rattlesnake was very naturally named 
Crotalus horridus by the great naturalist Linnaeus. It 
occurs in rocky places on dry soil, and in North Am- 
erica its range extends as far north as the middle of 
New England and New York State, west as far as the 
Rocky Mountains, and south to the Gulf States. In 
recent years they have been comparatively scarce in 
many localities, owing to the advance of cultivation. 
About sixty years ago they were abundant in New York 
State, as evidenced by De Kay, who in 1842 wrote: 
"Two men in three days killed 1,104 rattlesnakes on 
the east side of Tongue Mountain, 
in the town of Bolton. Some of 
them were very large, carrying from 
fifteen to twenty rattles. They were 
killed for their oil, or grease, which 
is said to be very valuable." It 
seems somewhat strange that they 
are not recorded as occurring in the 
Adirondacks, but doubtless the sum- 
mer visitors to the delightful resorts 
in that region are not overwhelmed 
with grief on that account. 

In Illinois they seem to be multi- 
plying greatly, for whereas in by- 
gone days the pigs roamed around at 
will — in the absence of any stock 
laws — and exterminated the snakes 
to a large extent, now the hogs are 
penned up, giving the snakes their 
innings. West of the Mississippi, 
Banded Rattlesnakes are still found 
in eastern Iowa, Kansas, Missouri, 
Arkansas, and the Indian Territory. 
The food of the Banded Rattle- 
snake consists of the smaller kinds 
of warm-blooded animals, such as 
rabbits, squirrels, rats, mice, and sometimes birds. 
Holbrook describes this reptile as remarkably slow and 
sluggish, lying quietly in wait for his prey, and never" 
wantonly attacking or destroying animals, except as 
food, unless disturbed by them. But when irritated 
or interfered with, his whole attitude changes with 
■the rapidity of lightning. He immediately coils him- 
self, shakes his rattles violently, and strikes at what- 
ever comes within reach. "In his native woods," con- 
tinues Holbrook, "one may pass unmolested within a 
few feet of him. Though aware of the presence of 
some one, the snake either lies quiet, or glides away 
to a more retired spot." It is said that this species 
never follows the object of his rage, be it an animal 
that has chanced to pass close to him, or only a stick 
thrust at him to provoke his wrath. He simply 
strikes, and prepares to strike again, or he may slowly 
retreat like an unconquered enemy, sure of his 
strength, but not choosing further combat. So apa- 
thetic indeed do these snakes 
become, that persons have 
been known to step over them 
without arousing their anger 
or causing them to coil and 
strike. Indeed, Dr. Stejneger, 
in speaking on this point in 
his "Poisonous Snakes of 
North America," says: "There 
even seems to be truth in some 
of the stories about children 
having been found playing 
with them and carrying about 
live rattlesnakes without hav- 
ing been hurt." 

On this topic Dr. A. K. 
Fisher, of the Department of 
Agriculture, who has explored 
extensively in the West, as- 
sures me that he regards the 
rattlesnake as a quiet, rest- 
loving reptile, only attacking 
when attacked, and much pre- 
ferring peace to battle. 

The Vipers, which form a 
separate and rather numerous 
family of poisonous serpents, 
and which are not found in 
North America, will now be 
referred to. They are dis- 
tinguished by the absence of 

the "pit" between the nostrils and the eyes, and they 
also have no teeth in the upper jaw except the two 
poison fangs. 

One of the most dreaded snakes of this family is 
the Tic-Polonga or Katuka (Daboia elegans). It is a 
native of Asia, and is common in India and Ceylon. 
The word "Tic" means "spotted," while "Polonga" is 
a kind of generic name given by the natives to many 
serpents, no less than eight species being included. 
Its general color is brown, and there are two dark 
spots on each side of the back of the head, with a 
yellow streak between them. On the body are threo 
rows of oblong brown spots, edged with white. This 



snake has a mortal hatred of the Cobra, which it at- 
tacks apparently without cause. There are many 
native legends in Ceylon regarding the ferocity of this 
snake. 

Closely allied to the Tic-Polonga is the terrible Puff 
Adder, a native of South Africa, and one of the most 
deadly of poisonous snakes. Its color is brown, check- 
ered with dark brown and white, and with a reddish 
band between the eyes. It is of an indolent disposi- 
tion. It loves to grovel in the sand, just leaving its 
wicked-looking head above the surface. The fact that 
it lies almost concealed of course adds to its dan- 
ger, and for this reason the small number of deaths 




WHITE EATTLESNAKE (CBOTALUS MI1CHELLII). 

recorded as the result of its bite is remarkable. 

Other deadly serpents of the same region are the 
Das Adder, or River Jack (Clotho nasicornis), the 
males of which have a long curved horn on the nose; 
the Berg Adder (Clotho atropos), an ugly, thick-bod- 
ied, slow-crawling beast, with a suddenly tapering 
tail, and usually not more than eighteen inches long, 
and the Horned Adder (Clotho cornuta). This latter 
is sometimes, but erroneously, called the Cerastes, 
which is the true Horned Viper, a native of northern 
Africa, and by some believed to be the species respon- 
sible for the death of Cleopatra. Its color is pale 
brownish white, covered irregularly with brown spots, 
and its length is about two feet. 

Another group of venomous Indian snakes may be 
alluded to by a reference to the Horatta Pam (Echis 
carinata) , a rather small snake about fifteen or six- 
teen inches long. It is very poisonous, and to counter- 
act its bite, a "double dose" of medicine is said to be 



Like the Asp, it is olive above, with a broad dark 
streak on each temple, two similar streaks on each 
side of the head, and a wavy dark line along the crown 
of the spine. 

A very deadly Australian snake of the Elapid group, 
and hideous of aspect, is the Death Adder, or Thorny 
Snake (Acanthophis) . The "Yas" natives call it 
"Tammin" on account of the presence of a curved 
horny spine at the end of the tail, with which it is 
popularly believed to inflict a mortal sting. It is dull- 
colored, with dark bands shading off into the colors 
which characterize the back. It is thick in proportion 
to its length, which latter does not seem to average 
much over two feet. Its eye is a 
vivid yellow with a black pupil ex- 
tending lengthwise. 

Another venomous snake found in 
Australia, also of the Elapid group, 
is a species of Black Snake (Pseu- 
dechis porphyriacus) . This is a 
very dangerous serpent, and is 
closely related to the Indian Cobra. 

A third group of venomous ser- 
pents may be made up of those 
which live in the water, and a good 
example of these is the Black-backed 
Pelamis (Pelamis bicolor), or Nalla 
Whallagee Pam of the Indian fish- 
ermen. It aproaches land only to 
deposit its eggs. Curiously enough, 
it is forced to turn on its back be- 
fore diving and can then be easily 
caught, although the fishermen are 
very glad to let it alone, for it has 
formidable teeth. The fangs are 
only a little larger than the rest of 
the teeth, but may be distinguished 
by the groove that runs along the 
front edge. Their average length 
is about three feet. Another of these marine snakes 
is the Chittul (Hydrophis sublcevis) found in India 
and Ceylon. It is said to be extremely venomous. 
Its ground color is yellow, and the body is covered 
with an irregular row of black rings. 
(To be continued.) 
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BANDED EATTLESNAKE (CBOTALUS HOBBIDUS). 

necessary. It is grayish brown, with angular white 
streaks on the body, and large oblong spots on the 
head. 

Closely allied to the preceding species is the Asp, 
or Cherssea (Tipera aspis) . It is rather common in 
many parts of southern Europe. Its bite is very se- 
vere, especially during the hot months. The Asp is 
olive in color on the upper parts, and has four rows 
of black spots. 

Belonging to the same genus as the Asp is the Am- 
modyte, or Sand Natter (Tipera ammodytes), which 
inhabits southern Europe, and generally occurs in 
rocky places. Its bite is considered very dangerous. 



A New Use lor Carborundum, 
A new and interesting use has been discovered for 
carborundum, which has already found large employ- 
ment as a substitute for emery. Capable of prep- 
aration only in a powerful electric furnace, where sili- 
ca and carbon are fused together in presence of saw- 
dust and common salt, carborundum is highly refract- 
ory; and it has been observed that a thin layer of the 
same substance applied to any other material of which 
furnaces are usually constructed, protects it from 
the heat and renders it almost equally refractory. 
Finely powdered carborundum is made up into a paste 
with water-glass, i. e., sodium 
silicate, or some similar bind- 
ing substance; and the paste 
is applied by means of a brush 
or otherwise to the bricks 
which are intended to be used 
for building a furnace, or 
those bricks are actually im- 
mersed in the viscid liquid for 
a certain time. If the furnace 
has already been built, the 
paste can be painted on to the 
exposed surfaces, giving one or 
more coats as may be desired. 
It is stated that a layer 2 mm. 
thick will protect the bricks 
from the attack of the highest 
temperature which is ever pro- 
duced by combustion methods 
in ordinary work. Examina- 
tion of the bricks in such a 
furnace has shown that they 
had not suffered in the least. 
The skin of carborundum does 
not chip off, and is hard 
enough to resist mechanical in- 
jury. 

« ♦ » 

About twenty years ago the 
United States government be- 
gan the task of making a topo- 
graphical map of the country. About a hundred 
years more will be required to complete the work. 
Begun in 1882, the work is being carried on in co-oper- 
ation with the States. New York has appropriated the 
annual sum of |20,000 to ?25,000 toward its share. 
There has never been a topographical map of the 
United States published other than rough sketches. 
For that reason the government work will be one of 
the largest ever made. What the cost of the map will 
be when finished it is difficult to state; the expense in- 
volved in mapping out New York alone will be about 
$1,000,000. The sheets relating to New York State 
will probably be completed within five years. 
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Legal Notes. 



Tiik Ci!isu.\-CA:::;r:aiE Suit — An Impoktant Patent 
Llc lsi.i.N. — John Brislin and Antoine Vinnac brought 
an action against the Carnegie Company in equity (118 
Fed. Rep. 579) charging infringement of patent 345,- 
393, granted to them for a feeding mechanism for roll- 
ing-mills. The bill also charged infringement of a 
patent granted to Patrick F. Hanley and Francis N. 
Richey, for a feed-table for rolling-mills, which patent 
was afterward assigned to Brislin and Vinnac. The 
usual defense of invalidity of the patents in suit and 
non-infringement was set up. 

The decision is important, in that it subjects to 
patent monopoly the mechanical rolling of steel beams 
used in modern building. Inasmuch as it was contended 
that these patents were void, as not involving patent- 
able novelty, the Court deemed it proper to study the 
advance made in mechanical iron-rolling, as contrasted 
with manual rolling, by those who preceded Brislin 
and Vinnac. In a general way, the art of rolling any 
size of iron consists in passing high-heated billets or 
blooms through differently-gaged roll-passes. This re- 
duces thickness, but increases length or width. In 
manual rolling, men handle the metal with tongs, 
hooks, levers, and various appliances adapted to feed 
it on one side of the rolls, and catch and return it on 
the other. Where a stand of two rolls, technically 
styled "two-high rolls," is used, the return is made 
over the upper roll, while in a three-high stand a roll- 
pass both ways is made. Some kinds of iron are 
finished at a single stand of rolls; others- transferred 
to an adjoining stand, which further reduces thickness 
and increases area. It will be apparent that, the 
bulkier the billets, with consequent lengthened 
product, the time, labor, and difficulty incident to 
manual handling increase. Moreover, as the process 
is prolonged, heat radiation either necessitates re- 
heating of the finished metal; or, if rolling con- 
tinues with the cooler and less pliable metal, risk of 
roll-breaking is greatly increased. Accordingly the 
trend of advance has been from manual to mechanical 
rolling, since thereby great masses can be easily and 
rapidly handled, and manual labor restricted to the 
mere operation of the machinery used. Moreover, it 
must be borne in mind that in heavy rolling a change 
to machinery is more than mere economic gain of a 
labor-saving appliance. The heat radiated from these 
huge, fervid masses, to say nothing of the bulk to be 
handled in the face of this heat, created limitations to 
human endurance, which machinery alone could over- 
come. That a significant advance in such rolling art 
has been made is apparent in a modern beam-mill. In 
measuring the real advance made by successive in- 
ventors in solving the problem of continuous mechani- 
cal rolling — and by that is meant a process where the 
finished product is wholly mechanically rolled — two 
facts should be borne in mind: First, the great econ- 
omic gains incident to even a partly mechanical pro- 
cess were clearly recognized; and second, the key to 
the solution of the problem of continuous mechanical 
rolling, to wit, a pivoted table, was known to inventors, 
but unused, for upward of forty years. 

Some of the advantages of mechanical rolling are 
forcibly stated at an early day by Sauvage in his 
patent of 1857; and a recognition of the advance in- 
cident thereto will be found in the patents of many 
subsequent inventors. With a well-recognized object 
in view, and with the pivoted table (which eventually 
solved the problem) in their possession, the work of 
subsequent inventors must be instructive in solving 
the question, whether its ultimate solution was a 
mere clever use of well-known means already at hand, 
or involved inventive genius. Turning to an examina- 
tion of successive patents, the first is that granted to 
George Fritz, in which is found a horizontal table on 
each side of a three-high mill. These tables are 
adapted to be raised to the upper roll-passes and 
dropped to the lower ones by individual hydraulic 
cylinders. Reversible propelled feed-rollers constitute 
the beds of these tables, which rollers are adapted on 
the one side of the rolls to feed the iron forward to 
the pass, and on the other to carry it away as it 
emerged, and both are adapted to reverse the opera- 
tion as the metal is returned. The other details of 
the patent need not here be referred to. In summariz- 
ing the pertinent advance made by Fritz toward 
mechanical rolling, it is to be noted that the vertical 
lift capacity of his device fitted it for use at a three- 
high mill, and its feed-rollers positively actuated 
when the table was at the upper as well as the lower 
pass, enabled it to do complete mechanical feeding and 
rolling at a single stand of three-high rolls. The sub- 
stance of his contribution to the art was a lifting 
table and positively-actuated feed rollers. It is also 
clear, even at this early stage of the art's development, 
that Fritz recognized what is also recognized by several 
succeeding inventors, the special mode of applying 



power to his rolling agencies — in his case the lifting 
table and the propelled feed-rollers — was regarded as 
a minor matter, a question of mechanical methods. 

The court did not overlook the fact that Fritz pro- 
vided means for laterally moving the metal so as to 
feed it to different passes on the lower level. But 
this mechanism was no part of his table, nor could 
the table itself be laterally moved. Under his lifting 
table was an auxiliary carriage, adapted to be laterally 
moved parallel to the rolls by a hydraulic cylinder. On 
this carriage were horns, which, as the table was 
lowered, caught the metal lying on the table, turned it 
over, and pushed it opposite the desired pass. This 
double mechanism tends to emphasize, rather than 
minimize, the originality of a single device wherein 
the lateral shifting was of the table itself, and where' 
the extent of the shift was from one stand of rolls to 
another. 

The continuous use of the Fritz device suggested no 
change in the hand-rolling beside it, and led neither 
to its adaptation to more than one stand of rolls nor to 
the broad conception of a continuous mechanical pro- 
cess, the outcome of which was a wholly mechanically- 
rolled product. It must, therefore, be obvious that, 
if fourteen years later such device came into use, pre- 
sumably it was not a mere mechanical adaptation in 
the Fritz device, it was not likely to lie dormant 
through years of inventive effort to reach such re- 
sults. 

The next step in time appears in the patent of 
Frederick J. Slade, of Trenton, N. J., No. 222,845, 
granted December 23, 1879. The device therein shown 
was confessedly not an original device, but simply pur- 
ported to be an improvement on a patent to Charles 
Hewitt— No. 24,304, of June 7, 1859. Compared with 
Fritz's, Slade's device shows no advance, and in one 
important element it embodies a noticeable backward 
step. Like Fritz's, it was only adapted to operate at a 
single stand of rolls, and it was, therefore, no advance 
over the old device. But in that it lacked the Fritz 
positively-actuated feed-rollers it was a distinct step 
backward. 

The next step is the patent of Christopher Lewis, 
of Columbus, Ohio— No. 276,665, of September 27, 1881. 
The substantial advance shown by Lewis was not only 
in making one carriage serve two stands of rolls, but 
in his use of a number of carriages he carried me- 
chanical rolling through the entire process, thus se- 
curing what he styles a "continuous rolling mill." In 
Lewis we thus find the idea of the process of complete 
mechanical rolling continuous from the ingot to the 
finished product. His advance, however, by its lines 
of construction (and this as distinguished from the 
mere mechanical application of power) was limited to 
two-high rolls, and it necessitated the use of a consid- 
erable number of carriages on each side of the rolls. 
It is certain his device left no impress on the art. 
It should be noted that Lewis' entire mechanism was 
mounted on stationary tracks, and was a complete 
abandonment of the vertical movable table principle 
of Fritz and Slade. 

The next stage of the art is shown in the patent of 
Samuel T. Wellman, of Cleveland, Ohio— No. 277,860, 
May 15, 1883. Here is found a return to the pivoted 
table. On either side of the stand of three-high rolls 
Wellman employs a table pivotally supported at its 
outer end on a stationary foundation. This construc- 
tion, of course, leaves the inner end free to be raised 
or lowered to either roll-pass. In the bed of the table 
are rollers adapted to be positively revolved and re- 
versed when the inner end of the table was at either 
angle. The inner ends of the table are raised and 
lowered simultaneously by a hydraulic cylinder placed 
on one side of the rolls. The feed-rollers are actuated 
by a single reversible steam engine. Wellman adopts 
the general prior teaching of the art, viz., the indif- 
ference of the mere modes of power application to his 
rolling agents. 

So far as indicated by the patents in evidence, no 
further step is shown in heavy mechanical rolling un- 
til the Brislin and Vinnac patent in suit. The Fritz 
tables were used at the roughing stand of rolls for some 
time at Homestead, as they were elsewhere; but there 
is no proof that any one thought of rearranging or 
reconstructing them in combination with the elements 
shown by Lewis, Slade, or Wellman, so as to broaden 
the art of mechanical rolling. The Wellman type of 
mill was also widely used as a one-stand device, ac- 
complishing as it did partly mechanical rolling. But 
partly manual rolling continued as to the remainder 
of the process besides these partly mechanical devices. 

Brislin and Vinnac were both ironworkers, and were 
acquainted with the difficulties incident to this work. 
Brislin had given up millwork, but Vinnac continued 
as roller. A model was made which was placed in the 
hands of a patent solicitor to prepare specifications. 
The application was rejected on formal grounds be- 
fore it was considered at all on its merits. 

In the device shown are two carriages, one at each 
ride of the rolls, and adapted to move on stationary 
tracks parallel with the roll axis. Those carriages 



are moved simultaneously from one stand of rolls to 
another by power conveyed through a shaft adapted to 
engage, through lever control, with the lower string 
of rolls. Upon each of these carriages is a mounted 
table pivoted near its outer end, and the distance to 
its inner end is such as to permit it to reach both 
upper and lower roll-pass. Such inner end rests upon 
the slides along a bar suspended by chains in front 
of the rolls. One of these bars is on each side of the 
rolls. These bars have a supporting chain, and the 
chains of both bars connect and are drawn up and re- 
leased by a single mechanical contrivance, so that the 
inner ends of the tables rise and fall together. It 
will be noted — and this fact the court deemed helpful 
and explanatory in construing the language used in the 
body of the patent in describing the invention — that 
the table-lifting mechanism is not entirely independ- 
ent of the rolls as a whole, but has no connection what- 
ever with individual parts of the rolls, to wit, the car- 
riage, with the middle string, which propels the feed 
rollers, or with the idling upper string. In other 
words, the table-lifting mechanism — and this is a 
significant fact, and one to be fully appreciated — is 
entirely independent of roll connection. 

In the Brislin-Vinnac device is found for the first 
time in heavy rolling the combination of a pivoted 
table, adapted to feed metal at both the upper and 
lower passes of more than one stand of such rolls. 
No one prior to Brislin and Vinnac thought of, much 
less embodied in form, the coupling of a pivoted table 
and a movable carriage. Conceding that all the ele- 
ments of Brislin and Vinnac were in themselves old, 
yet, in the opinion of the court, it must be conceded 
that they were the first to take the separate, individual 
elements of advance in the rolling art, and so com- 
bine them as to accomplish continuous, complete me- 
chanical heavy rolling, and to make possible a new 
product, to wit, a machine-rolled heavy beam. The 
separate steps of Fritz, of Slade, of Lewis, and Well- 
man, securing lateral movement, vertical movement, 
and tilting movements, were each deemed worthy of 
patent protection and reward. Why then, asks the 
court, should the steps of Brislin and Vinnac, which 
carried this advance to the culmination in combining 
lateral and vertical, in such a way that both movements 
could be used in each form of roll to which prior in- 
ventors had succeeded in applying but one of such 
movements, be deemed not only worthy of patent pro- 
tection, but of such favorable regard as the broad and 
important field it pertained to would warrant? A de- 
vice which transfers from the field of human toil to 
mechanical work the handling of huge masses of iron 
heated to a point almost prohibitive to human hand- 
ling is a beneficent factor that is not to be measured 
by the economies of a mere labor-saving machine. 
The significance of this the Brislin-Vinnac combina- 
tion cannot be minimized. It was not the mere plac- 
ing together of two elements, each of which in the new 
relation continued to travel in its old orbit, and ac- 
complish the same result it had done singly. The 
union of the two left neither the same as before. The 
lateral movement of the carriage widened the sphere 
of the table so that it served a plurality of roll-stands. 
The vertical, motion of the pivoted table doubled the 
sphere of the carriage, in that, while remaining on 
stationary tracks, it could reach a roll-pass on a level 
other than its own. The power to move existed in 
one factor. The power to reach existed in the other. 
The union of the two gave to the moving factor the 
power to reach; gave to the reaching factor the power 
to move. In this flexible roller we have a new me- 
chanical factor; in its work we have a new result, 
viz., a machine rolled product. Thus the two ele- 
ments of a lateral shift carriage and a pivoted table, 
elements old in themselves, known and used for years, 
when united accomplished a novel result in a novel 
way. A decree was entered for the plaintiff. 



Unfair Competition Case. — The case of Samuel 
Brothers & Company against the Hostetter Company 
(118 Fed. Rep. 257) brings out just what is meant by 
unfair competition in trade. The appellee brought suit 
against the appellant, charging him with selling for 
the appellee's preparation, an article of bitters resem- 
bling that of the appellee. The evidence upon which 
the Circuit Court sustained the charge of unfair deal- 
ing against the appellant, was the testimony of two 
witnesses who were in the employment of the appellee. 
These two witnesses testified that they went to the 
wholesale liquor store of the appellant, where the spuri- 
ous bitters were sold by a clerk in bulk. The witnesses 
stated that, in addition to the bitters, they were fur- 
nished with empty bottles bearing the appellee's label 
and trade-mark, to be used in retailing the bitters 
to consumers. Such evidence, the Court of Appeals 
held, was sufficient to support the Circuit Court's find- 
ing that the defendant was engaged in unfair competi- 
tion, although there was no proof that any customer 
had been actually deceived. The case may be consid- 
ered in many respects typical of the protection afford- 
ed by courts of equity against unfair competition, 
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Method of Constructing the Barrage. The Temporary Dams for Excluding the Nile Waters are Seen on Either Side of the Structure. 



General View of the Nile as Diverted Into Its New Channel, with Barrage Sluices Open. 
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This work should not be mistaken for the Great Dam at Aswan, formall opened by the Duke of Connaught ou December 10th of last. year. 
PANOBAMIC VIEW OF THE GEEAT ASYU1 BABBAGE ACBOSS THE KILE, OVEB HALF A KILE IN LENGTH, SHOWING THE NAVIGATION LOCKS TO THE LEFT. 
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ADJUSTABLE SURFACE CULTIVATOR 

A surface cultivator which can readily be adjusted 
to various widths between rows, and to which culti- 
vator teeth or small plows may be quickly attached 
when it is desired to cultivate the ground more deeply, 
forms the subject matter of an invention recently 
patented by Mr. W. S. Neal, of Brewton, Ala. Th'is 
device is adapted to be moved by a single horse and 
guided by hand. With the shovel blade attachment it 
will be found particularly useful in removing any 
vegetation in its path, and will likewise destroy any 
crust which may have been formed on the top of the 
ground after a rain, for example. The shovels used in 




ADJUSTABLE SURFACE CULTIVATOR. 

this implement are detachable, and of varying sizes 
suitable to the width of the space between the rows to 
be cultivated. The ends of the shovel blade extend 
backward at an angle to the body of the blade, so as 
to shovel the soil laterally among the plants in the 
drill and cover up any little vegetation that the blade 
cannot reach without cutting the plants. Another 
type of blade also is provided, which will be found 
useful for certain conditions. This blade, as shown in 
the engraving, is rounded at the lower corner of each 
end, so as to prevent injury to the plants. 

These blades are sufficient for ordinary surface work, 
but when deeper cultivation is required, cultivator 
teeth may be attached to the shovel blades, as shown 
in the sectional views. These teeth are of various 
sizes and shapes to suit different requirements. Some 
of the blades employed may be turned backward, 
others downward, and others again may be made with 
turned ends. The object of turning the teeth back- 
ward is to shovel the dirt in the drills among the 
plants. 

The implement is very effective and of a simple 
construction. It is also very light, and by its use 
plants may be readily kept under required cultivation. 

♦ ' ! '» 

DEVICE FOR PREVENTING THE SWITCHING OF COWS' 
TAILS. 

The annoyance of having a cow's tail suddenly 
switching into one's face while milking, may now be 




CLIP FOR COWS' TAILS. 

prevented by applying a small clip to the pestering 
member and securing it to one of the legs of the 
animal. This clip is the invention of Mr. David Mc- 
Lellan, of Bowesmont, North Dakota, and consists. 



as illustrated, of a section of spring wire bent to the 
shape of a pair of tongs. The arms of the clip are 
bowed out in semicircular shape near their extremi- 
ties, and the ends are formed into elliptical, eyes. A 
ring encircles the straight portions of the arms, and 
may be pushed forward to squeeze the arms together. 
In applying this device the bushy part of the tail is 
slipped into the clip, which is then pressed firmly 
against the animal's leg with the eyes upon opposite 
sides. The ring is now pushed forward, forcing the 
spring arms together. The tail is thus tightly held 
between the leg and the semicircular portions of the 
clip, which are roughened to prevent slipping. The 
semicircular portions fit over the tendon of the leg 
near the upper shin joint, and the eye portions sink 
into the hollow between the tendon and the bone. The 
device can be very quickly applied or removed, and 
will effectually prevent the undesirable switching of 
the animal's tail, thereby saving the milker from much 
annoyance and securing cleanliness of the milk. 



TWO SIMPLE FASTENING DEVICES. 

A new method of fastening one's shoe-laces is pro- 
vided by the invention which we illustrate herewith. 
It consists of a pair of simple fasteners secured to the 
ends of the shoe-laces, whereby they may be wrapped 
about the ankle and readily fastened together. In 
order that the laces may fit any ankle, they are pro- 
vided at the ends with elastic strips two or three 
inches long. This arrangement permits yielding of 
the ties with the movements of the foot. The inven- 
tion offers the additional advantage of facility in 

unfastening the 
laces and secur- 
ity as well as fa- 
cility in the fast- 
ening of the same. 
Mr. Edward L. 
Pitts, of Jerome, 
Ariz., who invent- 
e d this novel 
shoe lace, is also 
the inventor of a 
simple means for 
attaching a gar- 
ment to a sup- 
port er without 
the use of buttons 
or the like. The 
device is especial- 
ly adapted for use 
on suspenders, to 
afford a ready 
means for secur- 
ing the trousers. 
It consists of a 
pair of jaws 
hinged to a pair 
of levers. An op- 
erating slide is 
adapted to slide between these levers in such a 
manner that when drawn back it will force the for- 
ward ends of the levers together, closing the jaws on 
whatever fabric is placed between them. The slide 
is fastened to the supporter or suspender, and the ar- 
rangement is such that, obviously, the greater the 
weight imposed, the more firmly will the garment be 
grasped and held by the jaws. On account of this 
hinged connection between the jaws and the levers, 
perfect freedom is permitted' in the movement of the 
garment; also the area of cloth grasped by the jaws 




FASTENER FOR TROUSERS. 




FASTENER FOR SHOE-LACES. 

is so great, comparatively, that a strain which would 
tear off a button may be safely imposed upon them. 
When it is desired to release the garment from the 
grip of this device, the operating slide is moved for- 
ward, thus permitting the levers to swing to open 
position. 



A powerful company has been organized, made up 
of moneyed men of Toledo, Ohio, and Buffalo, N. Y., 
for the purpose of starting a plant to make radiators 
of pressed steel according to a new process which has 
been briefly described in these columns. The location 
of the new plant has not yet been finally determined. 



REIN SUPPORT. 

A device which adds greatly to the comfort and 
safety of driving has recently been invented by Mr. 
W. S. Neal, of Brewton, Ala. It consists of a simple 
support which can be readily attached to a vehicle 
to prevent the reins from getting beneath the tail 
of the horse. The device also does away with the 
necessity of constantly holding the reins up, since 
the weight of the reins passing over the support will 
keep them taut. The driver is thus at liberty to 
rest his hands on his lap. The support comprises a 
rod, provided with a cross-piece at its upper e on 




REIN SUPPORT. 

which the reins are supported, and at its lower end 
it is threaded into a clamp which secures it to the 
vehicle. This threaded connection permits the de- 
vice to be adjusted to any convenient height, where 
it is secured by lock nuts. When applied to a one- 
horse vehicle, the rod takes the place of the bolt 
which ordinarily holds the cross-bar and single-tree 
together. When applied to a two-horse vehicle, the 
clamp is slipped around the tongue, or it may be at- 
tached to the single and double trees of the vehicle 
in the same manner as applied to the cross-bar and 
single-tree of a one-horse vehicle. 



A NEW INSULATING MATERIAL. 

The gradually decreasing supply of gutta percha, 
and the expense of vulcanite, porcelain, and glass in- 
sulating materials, have prompted many inventors to 
devise compositions which will fulfill the rigorous re- 
quirements imposed by the transmission of electrical 
energy at high voltages. Of the many new insulating 
materials which have been introduced of late is one 
which bears the name "Electrose," the invention of 
Louis Steinberger, of the Electrose Manufacturing 
Company, 127 North Tenth Street, Brooklyn, N. Y. 
Very careful and exhaustive tests of electrose made 
by experts in electrical engineering, would seem to 
show that the substance is a most admirable insulat- 
ing material. The compound has been especially pre- 
pared to meet the requirements of electric railway, 
light, and power insulation. It is very hard, dense, 
tough, and strong, of a brownish hue, resembling 
somewhat that of cer- 
tain varieties of oak. 
The compound is cast 
in the various forms 
which are required, so 
that the drilling and 
working necessary for 
some of the materials 
formerly used for elec- 
trical work are no 
longer necessary. 

Elaborate tests 
which have been car- 
ried out by the engin- 
eer of the Niagara 
Falls Power Company 
and by Prof. Sheldon, 
of the Brooklyn Poly- 
technic Institute, give 
some idea of the re- 
sistant qualities f 
this new material. The 
Niagara Falls engineer 
found that a cap with 

an embedded bolt arced across at 30,000 volts; a 
round-top, straight line hanger arced across at 
11,000 vol.ts; a square foot of the material one- 
quarter of an inch in thickness arced around at 
80,000 volts; an 8-inch round column arced around 
at 100,000 volts; as did also an 8-inch hexagonal col- 
umn. None of these specimens was punctured, with 
the exception of a ball insulator, which was punctured 




TEST OF AN ELECTROSE 
INSULATOR. 
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at 14,000 volts, the puncture being probably due to 
some mechanical defect. 

In order to show that the round-top hangers of 
electrose fully meet the requirements of trolley line 
construction, Prof. Sheldon carried out the test, which 
is illustrated in the accompanying diagram. A round- 
top hanger was suspended, free from draft, in an in- 
verted position by means of a bronze ear, weighing 8 
ounces, and measuring 5% inches in length, the ear 
clamping the metal on a round rod of soft iron, one- 
quarter of an inch in diameter and 20 inches long. 
Prom the hanger top was suspended a weight of 200 
pounds. A current of 200 amperes was passed con- 
tinuously through the rod for one hour. The rod 
was thereby maintained at a red heat. This supply 
of heat, which is practically the same as would be 
given by a red-hot trolley wire of the same size in the 
same time, did not affect the electrose insulation to 
such an extent as to allow the 200 pounds weight to 
tear asunder the metal parts of the hangers. Prof. 
Sheldon tested a feeder insulator under a voltage of 
70,000, but the insulation did not break down. Simi- 
lar satisfactory results were obtained with cap and 
cone hangers, feeder insulators, globe strain insulat- 
ors, solid bolts, terminal strain insulators and sheets. 

The resistance of the substance to atmospheric in- 
fluences and general wear renders it of great service 
for outside work. The substance is molded into many 
forms, and can be used as a general substitute for 

lbber, not only in electrical work, but in photographic 
and other work as well. 



Amendment of tlie Patent Law of Great Britain. 

Two very important amendments have been made 
in the patent law of Great Britain, one of which pro- 
vides for the examination of patent applications to 
ascertain whether the inventions for which protection 
is desired are novel, and the other relates to the man- 
ufacture of patented articles in Great Britain, and 
the grant of compulsory licenses. 

As many of our readers are aware, patents have 
been granted in Great Britain under the old patent 
law, without any inquiry to learn whether the in- 
ventions were patentably new, according to the law 
and practice of that country. Without any examina- 
tion and no aid from the Patent Office, it was almost 
impossible to so draw the claims that while covering 
all to which the inventor was entitled, they would not 
include more. Pew inventors understand the diffi- 
culty in so preparing British patent application papers 
and drawing the claims that Che patent will be valid 
without the necessity of incurring considerable expense 
for amendment after it is granted; for the British 
law looks at the patent deed as an entire instrument, 
and, should the patentee claim anything to which he 
is not entitled, the patent is invalid until amended, 
even as to such portions as would be valid were they 
not included in the grant with that which the court 
holds not to be patentably new. It will therefore be 
seen that it is necessary to have every claim in a 
British patent valid in order that the granted rights 
may be enforced. American inventors seldom file 
their British patent applications until their United 
States applications for patents on the same inventions 
have been acted on by the examiners in our Patent 
Office; and, as the official examination in this country 
covers not only United States, but British and other 
foreign patents, the failure of the Patent Office in 
Great Britain to make an examination as to novelty 
was not nearly so burdensome to our citizens as it 
was to British subjects and citizens of other countries. 
Nevertheless, much trouble was occasioned by reason 
of different rules of construction, under which claims 
prepared to avoid references in the United States 
would very often be held to be anticipated by the 
same reference in Great Britain. 

The amendment which provides for an examination 
to cover all British patents issued within fifty years 
of the filing of an application under the new law will 
do much to inform inventors and other interested per- 
sons of the state of the art to which the invention 
relates, but it is not understood why the examination 
should be limited to British patents, as other publica- 
tions might be cited by infringers to invalidate the 
patent grant. The fact that the examination will 
not extend to patents granted more than fifty years 
before the filing of the application is not so important, 
as it is provided that such patents in themselves shall 
not be deemed to anticipate applications filed under 
the new law. 

Power is not granted to the examiner or Comptroller 
to reject patent applications on references, but where 
the applicant will not amend the papers to avoid the 
cited British patents, the Comptroller is authorized 
to make reference to the cited patents in the appli- 
cant's specification when it is printed. The question 
of novelty will therefore in all cases be decided by the 
courts of Great Britain under the new law, as has 
been the practice in the past. While the amendment 
has received the King's assent, it still remains for the 
Board of Trade to direct when the new provisions 



will come into operation, as the staff of the British 
Patent Office will have to be increased, and other 
changes will have to be made before the additional 
work which the examinations will involve can prop- 
erly be cared for. 

Under the second amendment, which applies to 
patents granted before, as well as after, the new law 
went into force, any interested person, who alleges 
that the reasonable requirements of the public with 
reference to the patented invention have not been 
satisfied, may petition the Board of Trade for the 
grant of a compulsory license, or, in the alternative, for 
the revocation of the patent. Unless the parties come 
to some arrangement between themselves, the Board 
of Trade, if satisfied that a prima facie case has been 
made out, will refer the petition to the Judicial Com- 
mittee of the Privy Council. Should it be proved to 
the satisfaction of the Judicial Committee that the 
reasonable requirements of the public with reference 
to the patented invention have not been satisfied, the 
patentee may be directed by an Order in Council to 
grant licenses on such terms as the said committee 
may direct, or if the Judicial Committee are of the 
opinion that the reasonable requirements of the public 
will not be satisfied by the grant of licenses, the 
patent may be revoked by an Order in Council. The 
reasonable requirements of the public will not be 
deemed to have been satisfied if, by reason of the de- 
fault of the patentee to work his patent or to manu- 
facture the patented article in Great Britain to an 
adequate extent, or to grant licenses on reasonable 
terms, (a) any existing industry or the establishment 
of any new industry is unfairly prejudiced, or (6) the 
demand for the patented article is not reasonably met. 
It is, however, provided that no order of revocation 
shall be made before the expiration of three years from 
the date of the patent, or in cases where the patentee 
gives satisfactory reasons for his default. This pro- 
vision has in view the manufacture of patented in- 
ventions in Great Britain, and the protection of that 
country's industries. Much will depend on the view 
of the Judicial Committee on the question of compul- 
sory licenses, and the revocation of patents, but it is 
thought that the rights of deserving patentees will 
receive every consideration, and that the committee 
will not revoke a patent except in such rare cases 
when the demands of the British public will not be 
fully satisfied by a compulsory license granted to a 
manufacturer in Great Britain. 



Origin of the Sliding Pole. 

The recent death of Stephen Paine, a retired colored 
member of the Chicago department, has renewed the 
old story that he invented the sliding pole which was 
first used in the station of Engine Company 21 at 
Twelfth Street and Third Avenue, the only colored 
company in that department, of which he was a mem- 
ber and driver. 

The idea of a sliding pole originated in 1878 with 
Captain David B. Kenyon (white) of that company, a 
brother of Joseph L. Kenyon, now chief of the Twelfth 
Battalion. At that time Matthias Benner was chief of 
department, and M. W. Shay, chief of the First Bat- 
talion, in which 21 Engine Company was located. 

Captain Kenyon, who was a most intelligent and pro- 
gressive fireman, and a most competent commander, 
wanted something better than the slide on side of 
stairs in his station, which was also used in other 
stations. He conceived the idea of the sliding pole 
and Steve Paine procured at a nearby lumber yard a 
4x4 piece of timber which members of the company, 
under Captain Kenyon's direction, rounded down into 
a pole three inches in diameter, which was sand- 
papered and rubbed down smooth with paraffin. 

It was erected as an experiment from the hay loft 
window at the rear of the station and its trial proved 
a most satisfactory success. Obtaining permission 
from Chief Benner to cut a hole in the floor and run 
the pole from bunk to engine room on condition that 
he make good the damage done if it was not a success, 
the pole was placed there April 12, 1878, and was the 
first sliding pole ever used in a fire station. George 
Reed, a member of the company, now a member of the 
police force, was the first man to slide down the pole. 

It was a success from the start, and this company 
were soon crowding the others hard in rapidity 
of hitching. May 24, a second pole was erected in 
' this station and later a nickel-plated iron pole was 
erected, and about 1883 brass poles were used. — Muni- 
cipal Journal and Engineer. 



We note with pleasure that the House of Represen- 
tatives has passed the bill No. 17,085, designed to har- 
monize the United States patent statutes in accord- 
ance with the International Convention. As the im- 
portance of the proposed amendment cannot be over- 
estimated, it is to be hoped that Senator Pritchard, 
as chairman of the Senate Committee on Patents, will 
urge the measure, so that the bill may be passed by 
the Senate before the adjournment of Congress. We 
will publish a full account of the proposed amend- 
ment in a later issue. 



Brief Notes Concerning Patents. 

There have been 109 patents issued covering ap- 
paratus for wireless telegraphy. Of these, 71 were 
issued during last year. 

Signor Dott Guiseppe Musso, of Genoa, Italy, arrived 
in New York recently to exploit a wireless telegraph 
system. He is about to build an apparatus and demon- 
strate its merits in practical operation. He says with 
his device it is possible to record the messages auto- 
matically, and printed in type directly from the re- 
ceiving instrument without the use of any auxiliary 
apparatus whatever. 

Consul-General Hughes at Coburg, Germany, is re- 
sponsible in an official report for the statement that 
some of the more enterprising of the German manu- 
facturers of cotton goods are about to make a trial 
of the discovery of Dr. W. H. Perkins, of Manchester, 
England, whereby cotton and other similarly inflam- 
mable materials are rendered permanently fireproof. 
The process is known as "asbestinizing," and it is said 
that after it has once been treated, it retains its 
fireproof quality even after repeated washings. 

An inventor who lives in Minneapolis, Minn., has 
devised a means for ascertaining the speed by which 
an automobile or other vehicle is running. The de- 
vice, which is named the Hodgson speed indicator, 
consists of a double dial with index hands which are 
moved automatically from the running gear of the 
machine. The double dial shows the speeds from 
either side. Two index hands are used. One travels 
forward and recedes, keeping pace with the speed of 
the vehicle; while the other travels forward so long 
as the speed continues on the increase. The index 
hands are moved by the centrifugal force of weighted 
arms. 

The Cedar Rapids, Iowa, Republican in the issue of 
September 5 published a lengthy article dealing with 
the question of the identity of the inventor of the tank 
car for the transportation of live fish. The assertion 
which has been going the rounds that this type of car 
was the idea of an Illinois man named Bartlett is, 
according to the Republican, erroneous, and that paper 
states that the credit is due alone to B. P. Shaw, of 
Cedar Rapids, who was given assistance and facilities 
for carrying out his ideas by C. J. Ives, then the 
president of the B., C. R. & N. RR. This plan was in 
active operation in Iowa, it is said, a long time before 
Mr. Shaw built his car in Illinois. 

Following the example of the Japanese nation, the 
Chinese are making a study of the methods in vogue 
at the United States Patent Office, and in the course 
of a few years the Celestial government will have a 
patent system, modeled largely on our own. The new 
Chinese minister to this country, accompanied by 
Lieuts. Tseng and Pang, recently paid a visit to the 
Patent Office, and inspected the vast building under 
the guidance of the Commissioner and Chief Clerk 
Ireland. Lieuts. Tseng and Fang belong to the Im- 
perial army, and they have been assigned to the duty 
of looking up the details of the system of this coun- 
try and of organizing the new department of their 
home government. 

Radiators are now made of pressed steel and they 
are said to have many advantages when constructed 
of this metal. In the first place, because of their ex- 
ceeding lightness they are much easier to handle than 
those of cast iron, and the saving in the matter of 
freight charges is considerable. When set up they are 
almost instantly available for heating, as the metal 
is so thin that the heat is transmitted at once. In the 
manufacture of this radiator, each section is made of 
two sheets of steel which are pressed, punched, and 
sheared into shape separately. The two halves are 
brazed together while being held in a clamp and this 
joint has, it is said, withstood a pressure of 100 pounds 
to the square inch. Truss rods are used to hold the 
parts together, and the assembling is done in a ma- 
chine exerting a powerful pressure. 

The magnetic T-square, an English invention, is a 
device designed to give the free use of both hands to 
the draftsman while making use of the implement. 
The true edge of the board is fitted with an iron strip 
ground true and a number of small horseshoe magnets 
are imbedded in the stock of the square. This affords 
sufficient adhesion to support the square with the board 
in an inclined or vertical position, leaving both hands 
of the draftsman free. Another innovation in the 
drafting room is an illuminated table which is in use 
in Boston with great success. A section of the table 
top is cut out and a piece of plate glass inserted. In 
the drawer of the table a cluster of incandescent lamps 
is placed, supplied with a porcelain shade. This can 
be moved about so as to bring it immediately under 
that part of the work which it is desired to trace. This 
table has been found very useful in making tracings 
on thick paper from drawings having weak lines, the 
comparison of alternative designs, and the tracing of 
additions directly on brown paper drawings or blue 
prints. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implements, 

CORN-HARVESTEU. — W. E. Koch, Duvall, 
Ohio. This machine in passing alongside a 
row of corn advances the lifters that guide the 
stalks into passageways. Endless chains with 
lateral arms force the stalks back until pressed 
and cut by disk cutters. Star-wheels then 
come into action and move the cut stalks in- 
ward, when the pushers force them back- 
ward into passage-ways on the rear of the 
platform. When thus moved backward, retain- 
ers resist the advance of the stalks, so that 
they are compacted to form a shock. Then 
the binding cord is drawn off and when enough 
stalks have heaped, the machine is stopped, 
and the cord cut and tied around the shock 
ready for discharge. Means are now pro- 
vided for sliding the shock downward and 
resting it on the ground, whereupon the ma- 
chine advances, leaving the shock braced in 
standing position. 



Engineering Improvements. 

ROTARY ENGINE.— J. C. Wharton, Nash- 
ville, Tenn. This engine is of the type in 
which two cylinders put side by side are 
provided, respectively, with oppositely-moving 
pistons, which are rigidly connected by a 
diaphragm, which passes through from one 
cylinder-chamber to the other, the induction 
and exhaust ports being located on opposite 
sides of this diaphragm, one above, the other 
below it. This diaphragm connecting the roll- 
ing pistons has a tilting movement, as a 
lever upon a fulcrum, and also a sliding move- 
ment through the opening from one cylinder 
to the other, to accommodate the reverse roll- 
ing of the pistons under influence of steam 
pressure. 



Hardware. 

PRUNING IMPLEMENT.— H. A. Hill, 
Lawrence, Mass. This tool is so constructed 
that by the manipulation of opposing hinge- 
connected handles a spring-controlled blade will 
be operated in a sheath having a recess in its 
side to receive the twig to be cut, and across 
which recess the blade passes through the 
action of the handles with a positive end 
thrust, making a clean cut. There is a readily 
detachable sheath for the knife, and a short 
knife concealed within and protected by the 
sheath and means whereby the knife when in- 
jured or worn can be removed and replaced. 



Heating Apparatus. 

HEATING-STOVE.— C. Matthews, Colum- 
bia, Mo. By novel details of construction in 
the make-up of this stove, the inventor secures 
an increased and more effective heating sur- 
face. An essential feature of the invention 
resides in the facility afforded for cleaning out 
passage-ways through a compartment door. 
Any suitable grate may be used, and well- 
known raking devices or attachments employed. 

PETROLEUM-OIL BURNER.— A. F. De- 
mory, Nacogdoches, Texas. Mr. Demory's 
useful improvement is in the nature of a novel 
construction and arrangement of burner for 
utilizing crude petroleum to furnish heat, pow- 
er, and light for the use of heating and cook- 
ing stoves, bake ovens, furnaces, for hot air, 
steam, or water, the boilers of ships and loco- 
motives, and various other uses to which it may 
be applicable. 



as one patented by Mr. Ensign in 1901. The 
present machine embodies improvements where- 
by ordinary wagon-spokes or Sarven spokes are 
accurately and uniformly finished at the throat, 
it requiring only an unskilled workman to at- 
tend the machine — that is, to remove the fin- 
ished and to place the unfinished spokes in the 
automatically-turning spoke-holder. 

WINDMILL. — J. Henderson, Millgrove, 
Mo. This form of windmill has the wings 
vertically placed, transversely curved, and piv- 
oted at their ends in a circular group, one 
wing overlapping the other. The mill also 
has means for limiting the movement of the 
wings. A governor is provided which regulates 
the speed of the wheel by directing the ex- 
tent to which the wings shall open. The stop- 
ping of the wheel is done by completely closing 
the wings one upon the other. 

SPROCKET-WHEEL.— C. C. Keyser, New- 
port News, Va. This description of sprocket- 
wheel is particularly adapted for use in con- 
nection with motor-bicycles or motor vehicles. 
It is simple in construction and is provided 
with spring-yielding parts, whereby jarring or 
vibration is avoided while riding, starting or 
stopping. 

CHIME-RINGING DEVICE.— II. A. Wende, 
Buffalo, N. Y. Mr. Wende in this invention 
provides improvements in devices for ringing 
or controlling the ringing of a chime of bells. 
He employs a simple electrically-released 
hammer-actuating mechanism which may be 
located close to the bells. After installation 
no adjustments are required. 

BRAKE ATTACHMENT FOR ELEVATORS. 
— G. \V. Chamberlain, Atlanta, Ga. The pur- 
pose of this contrivance is to supply a brake 
mechanism which can be manually operated 
at any time, but which is especially adapted 
to be automatically operated to apply the 
brake when the elevator reaches predetermined 
points at the top and bottom of the shaft, 
thereby preventing shocks or accidents at such 
points by the operator failing to act on the 
check-rope quickly at the proper time. The 
device provides for the automatic stoppage ot 
the car at any floor, for which the means are 
set. 



Vehicles and Their Accessories. 

DUMPING-WAGON. — A. Tufani, New York, 
N. Y. The purpose of this invention is to pro- 
vide a new and improved dumping-wagon which 
is simple and durable in construction and easily 
manipulated for moving the wagon bed or 
box into an inclined dumping position or back 
to a non-dumping position. 

TRACE-BUCKLE— J. B. Bunkers, Remsen, 
Iowa. In the design of this improved trace- 
buckle, the inventor's object is to provide a 
buckle that holds the tucked-in portion of the 
trace by two pins, thus rendering it much 
stronger and saving material in the trace, and 
also one in which there will be no wear on the 
cross-bars of the buckle upon the trace. 

BICYCLE-BRAKE.— A. E. Wahlin, Fair- 
view, Utah. This new and improved bicycle 
device belongs to that class of brake which is 
arranged to work against the rim of a bicycle 
wheel as contradistinguished from the tire 
thereof. Two brake shoes are employed which 
are arranged one at each side of the rim of 
the rear wheel and are operated by a cord con- 
nection from the handle bars. 



Mechanical Devices. 

PLATE-PRESS ATTACHMENT.— R. Turn- 
er, New York, and B. It. Corley, Brooklyn, N. 
Y. The patent in this case relates to copper 
and steel plate printing: and the purpose of the 
invention is to provide a new and improved 
plate press attachment in which the simple 
and durable construction, thorough effective- 
ness in operation, and the automatic arrange- 
ments to stop the plate-press after each im- 
pression, are the recommendatory features. 

COPYING-PRESS.— II. L. Davidson, Louis- 
ville, Ky. The mechanism employed in this 
device is that in use in copying-presses where 
rollers are used : and the objects of the im- 
provement are to furnish a press not complex 
in construction, very effective in use, doing its 
work rapidly in copying on detached sheets or 
on a continuous strip or in a book, and all at 
a small cost. 

EYELET-MACHINE.— I. W. Giles. New 
Bedford, Mass. The usual manner of producing 
eyelets has been improved by the present meth- 
od, wherein the edges of the eyelets have 
been upset — that is to say, the metal has been 
crowded back upon itself. The eyelet-rims 
thus formed require to be polished by a subse- 
quent operation with a separate machine. Mr. 
Giles's device performs the double function of 
upsetting the lateral edge of an eyelet and also 
burnishing and polishing it at one operation. 

SPIRAL ELEVATOR.— D. E. Condon, San 
Francisco, Cal. The inventor of this trac- 
tion device has for his object the provision 
of a new spiral elevator for use in observa- 
tion-towers, rotundas of high buildings, and 
the like designed for pleasure-trips, for busi- 
ness, industrial, and other purposes, and ar- 
ranged to insure perfect safety to every one 
using the elevator. 

SPOKE-FINISHING MACHINE.— G. A. En- 
sign, Defiance, Ohio. This invention relates 
particularly to spoke-finishing machines, such 



Railway Improvements. 

RAIL-BENDKR. — C. A. Davis, Rockvale, 
Colo. The inventor in this improvement has 
designed an apparatus for bending metallic 
bars, particularly railway-rails, and by its 
means railway-rails may be straightened, or, 
if straight, they may be bent to form curves 
therein, adapting the rails to curved tracks. 

RAIL-FASTENING FOR RAILROAD-TIES. 

— F. Foster, Columbus, Ohio. Mr. Foster's 
invention relates to rail-fastenings for that 
type of railroad-ties known as "metallic ties," 
and has for its object to provide a tie and fas- 
tening which shall be durable, simple in con- 
struction, by means of which the rails may be 
firmly clamped, easily adjusted or removed, and 
which will permit contraction and expansion 
of the rails. 

CAR-FENDER.— J. P. Thom, New Orleans, 
La. In designing this improvement in fenders, 
the object is to provide one of simple construc- 
tion that will automatically move to safety 
position upon coming in contact with a person 
or object, and, further, to provide a wheel- 
guard that may be instantly lowered should the 
fender not strike a person or object and there- 
fore not be thrown outward. 

CAR-COTJPLING.— B. Brand, Braila, Rou- 
mania. This coupling is operated from the 
side of the car. The coupling hooks or links, 
as the case may be, are rigidly connected 
with toothed sectors pivotally secured in the 
fork-shaped end of a draw-rod moving in guides 
and pressed backwardly by springs and so 
actuated by means of a toothed eccentric disk 
on a shaft provided with a crank-handle at 
the side of the car that a rotation of the disk 
forwardly may be effected, and therefore a 
turning of the sector carrying the hook for 
the purpose of effecting the coupling. 

RAIL-JOINT.— C. A. Snider, New York, N. 
Y. In working out this project of an improve- 
ment in rail-joints, Mr. Snider has succeeded 
in providing a simple and novel construction 
whereby the rails will be securely united at 
their junction and in which the joint-sections 
will be clamped together by a wedging action. 

RAILWAY- SWITCH. — A. YouxGhlood, 

North Augusta, S. C. Mr. Youngblood has 
invented an improved railway switch which 
can be operated by the engineer from the cab 
of the locomotive. An "operating projection" 
is provided at each side of the pilot of the 
engine. Either of these may be brought into 
contact with its respective co-operating cam 
rail along the track to throw the switch in 
the corresponding direction. 

SWITCH-DEVICE. — L. IIorinko, New 

York, N. Y. The operation of this switch is from 
a moving car ; and a mechanism is provided 
for shifting a switch-point, which mechanism 
is located below the road-bed and is protected 
against inclement weather, initial points only 
of such mechanism appearing at the tread of 
the rails. A rocking roller-trip device is pro- 
vided for the switch-shifting mechanism, which 
device is carried by the car-motor or engine and 
is operated to engage with either exposed initial 
point of the switch-operating mechanism to 
automatically throw the switch point in the 
desired direction. 



miscellaneous Inventions. 

NOZZLE. — W. C. Oberw-alder, New York, 
N. Y. This invention provides a nozzle for 
water-hose which shall be furnished with means 
to eject a stream of water of any desired form 
— for example, a concentrated or direct stream 
or a spraying stream — thus adapting the de- 
vice to a multiplicity of uses. This is at- 
tained by features of construction embodying 
a conical divider, placed in the mouth of the 
nozzle and longitudinally thereto, to determine 
the form of the stream ejected. 

MOVABLE FIRE-ESCAPE BALCONY.— 
Martha L. Cronin, New York, N. Y. The ob- 
ject of the invention is to furnish a new 
movable fire-escape balcony arranged ordinarily 
within a room as a piece of furniture and 
adapted to be held in place on the outside of 
the window as a balcony in case of fire to al- 
low a person or persons to take refuge on the 
balcony for protection from the flames and 
smoke in the room and for convenient reach 
by the firemen. 

FOLDING CRATE.— A. A. Smith, Evart, 
Mich. In the production of this knock-down 
receptacle, the object in view is to offer to 
shippers a new and improved crate, plain and 
durable in construction, cheap to make, easily 
set up, and arranged to fold into a relatively 
small space for convenient transportation with- 
out danger of losing or misplacing any of the 
parts. 

FLOATING FISH-TRAP.— A. C. Burdick, 

Seattle, Wash. The purpose of this contri- 
vance is to provide a pot-seine to be used with 
or without scows and adapted to fish only 
with the tide and to be held by leads or guides, 
one at each side. The seine can be made of var- 
iable depths, according to the species sought to 
be caught. The especial purpose is to furnish 
a seine with a central pot and pockets at each 
side of the pot, passages leading to the pock- 
ets, and central pockets at the rear of the 
pot communicating with the side pockets and 
with a tunnel common to the rear pockets. 

CANDY-DIPPER.— F. C. Spang, La Crosse, 
Wis. This invention relates to improvements 
in devices for dipping candy in chocolate or 
other coating material, the object being to 
provide a dipper of simple construction by 
means of which candies may be rapidly dipped 
and uniformly coated. 

EXHIBITOR.— A. G. and D. H. McCul- 
loch, Winnebago City, Minn. This mechan- 
ism provides a cabinet especially adapted for 
the display of laces, but which may be also 
used to show ribbons or similar articles capa- 
ble of being wound upon and unwound from 
spools or reels. The cabinet is made to con- 
sist of a body-receptacle having doors, for ex- 
ample, on three sides, for the display of sam- 
ples within the cabinet, and one or more 
rack-sections capable of withdrawal from the 
body-receptacle, each of which rack-sections 
have shafts operated from the exterior of the 
rack-sections of the cabinet, on which shafts 
spools of any size and number needed are 
mounted, turning with the shafts, to display 
and render accessible any piece or pattern of 
goods. Guide or feeding strips for lace, etc., 
prevent articles from folding or creasing while 
being wound or unwound. 

AUTOMATIC TOY.— It. H. and R. D. Adams. 
Minneapolis, Minn. These inventors have de- 
signed an automatic toy representing a vehicle 
conveying articles from one point to another. 
It comprises a chute, on which is mounted a 
movable vehicle, a revoluble roller, a weight 
heavier than the vehicle and connected thereto 
by a cord over the roller, a magazine with a 
movable stop, a number of bodies to be placed 
loosely within the magazine at will, and a 
trigger controllable by movements of the ve- 
hicle for discharging the movable bodies one 
at a time into the vehicle. 

DOUBLE-SEAT KNOCKDOWN CHAIR. — 
H. Morton, Thomasville, N. C. This furniture 
device provides a new and improved double- 
seat knockdown chair arranged to permit of 
packing into a comparatively small space for 
shipping, storing and other purposes, and to 
allow the user to readily set up and connect 
the several parts to form a chair of .great 
durability and strength. 

STRAINER. — G. L. Waokerow, Millette, S. 
D. Mr. Wackerow is the inventor of an im- 
provement in automatic strainers intended es- 



pecially for use on water-supply pipes of steam- 
boilers, pumps, etc., but it may be used wher- 
ever it is desired to strain sediment or other 
substances out of water. 

DESIGN FOR A SIGN-BOX.— J. N. Early, 
New York, N. Y. This design relates to signs 
for giving the names of streets on which 
the signs are located. It consists of an or- 
namental base resting on brackets, radiat- 
ing from a capital, and from this base rise pan- 
eled sides, surmounted by an ornamental head, 
from which rises centrally a short post, carry- 
ing a cap. 

GARMENT-HANGER.— A. F. Baknuxi, 
Binghamton, N. Y. The purpose of this in- 
vention is to provide means for hanging trou- 
sers so that the proper shape is retained. The 
device comprises a supporting member and in- 
dependently-mounted hanger-frames which are 
capable of being folded back against the sup- 
port or of extending outward into active posi- 
tion. The whole may be supported from a 
single hook. 

TOY GUN.— J. B. Popenhagen, Chicago. 
111. In the invention of this article, the ob- 
ject is to provide a new and improved toy 
gun which is simple and durable in construc- 
tion, not liable to get easily out of order, and 
arranged to propel beans and similar projec- 
tiles with great force and accuracy. 

TRAMMEL— C. M. Van Horn, Princebay, 
N. Y. The purpose of this instrument is to 
accurately describe arcs and radii of circles, 
particularly large circles in architectural 
work. A peculiarly-constructed marker is em- 
ployed, to which is connected one end of a 
tape, the other end being connected with a cen- 
ter pin and holding device. By running the 
marker along the tape any radius may be 
attained and the arc described by sweeping 
the marking device around the center pin. 

DENTAL CHARCOAL POINT.— L. Arndt, 
Jersey City, N. J. This invention relates to 
charcoal points for dentists' use. The pur- 
l.pose is to provide a pure charcoal point for 
introduction into the nerve or root canals of 
teeth to be filled or capped in order to com- 
pletely close the canals and to provide a sup- 
port for the filling at the entrance of the 
canals and, further, to so shape the points that 
they will be curved to conform to the curva- 
ture of the canals. The invention also pro- 
vides a process for making charcoal points by 
first shaping them in plain wood, then carbon- 
izing the wood into charcoal. 

JOINT FOR SHEET METAL PIPIOS.— J. 
B. Wallace, Camden, S. C. In this improve- 
ment, meeting sections of pipe may be easily 
overlapped and locked immovably, thus pre- 
venting the sections from pulling apart at the 
joints. The union of the lengths and the un- 
coupling can be made without special tools 
and by unskilled labor, and the pipe manufac- 
tured rapidly. The construction allows close 
packing for favorable storage and shipping. 

PORTABLE PLEASURE-TENT. — C. U. 
Krieg, Sr., Nashville, Tenn. For purposes of 
comfort, rest, recreation, or advertising, the 
inventor furnishes this pleasure-tent. It is 
especially adapted for the use of invalids and 
children, and is suitable as a studio for lit- 
erary or artistic work or for games, as well 
as a protection against insects and inclement 
weather, and is well adapted to receive a 
swing, a hammock, automatic fans, etc. 

PRESERVING-JAR.— Mary E. Perley, 
Perris, Cal. To avoid the tendency of th« 
top layer of preserved fruits or vegetables 
to become moldy and spoiled, and to escape 
the necessity of inverting the jar, means are 
adapted in the present case for keeping the 
topmost layer of preserves below the level of 
the syrup or liquid matter in the substance. 
The improvement resides in a displacer form- 
ing a part of the cover of a jar or other ves- 
sel. It is fastened removably to the cover so 
that the parts may easily be separated for 
cleansing. 

PIPE CONNECTION.— L. G. Collins, 
Alice, Texas. Mr. Collins is the inventor of 
an improved means of connecting the T which 
joins the pipe of a windmill-operated pump to 
a cistern-pipe, although it may be used where 
any T or elbow is to be joined to a pipe. The 
invention solves many difficulties encountered 
by present methods of connection. 

OIL-BURNER.— C. W. Sievert, Los An- 
geles, Cal. This invention is allied to that 
class of apparatus intended for burning oils, 
particularly the heavy oils, such as crude 
petroleum, and comprises certain novel fea- 
tures of construction by which Mr. Sievert is 
enabled effectively to gasify the oil and mix 
it with air so as. to obtain thorough combus- 
tion. 

RETURN-BALL ATTACHMENT FOR POOL 
TABLES. — P. Lapp, Brooklyn, N. Y. In this 
case, runways are provided at each side of a 
table extending from one corner-pocket at a 
side to the other at the same side and beneath 
the center pockets. These ways incline down- 
ward toward the front end of the table where 
the ways are connected by a box to receive the 
balls. The attachment does not extend beyond 
the vertical plane of the side and end sec- 
tions of the table bed, to interfere with play- 
ers. Devices are provided to prevent stoppage 
of one bal 1 on the ways by a second ball 
quickly following. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title ol 
toe invention, and date of this paper, 
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Business and Personal (Hants. 



HEAD THIS COLUMN CAftEFULLY.-You 
wili lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every ease it is neces- 
sary to give tlie number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 3S35.- For manufacturers of ma- 
chines that will cut fruit and vegetables into small 
blocks or cubes, 

" L". S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 3S36.— For makers of hydraulic and 
screw presses. 

Coin-operated machines. Willard, 284 Clarkson St., 
Brooklyn. 

inquiry No. 3837. — For makers of iron drawer 
locks. 

Dies, stampings, specialties. I--. B. Baker Mfg. Co., 
Racine, Wis. 

Inquiry No. .'I83S.— For makers of armature disks 
'6\4 inches in diameter with 12 slots therein. 

tfl»wers and exhausters. Exeter Machine Works, 
Exeter, N. H. 

Inquiry No. 3839.— For makers of large steam 
gongs for Are alarms. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St. 
Chagrin Falls, O. 

Inquiry No. 3840.— For a water motor working on 
the principle of a water meter, and give about 1 h. p. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 3841.— For wooden screws 3 to 5 in. 
long and )4 in. diameter and blocks with threads cut in 
(hem to match. 

For metal articles, any kind, made any shape, write 
us. Metal Stamping Company, Niagara Falls, N. Y. 

Inquiry No. 3842.— For makers of tile machin- 
ery. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. V. 

Inquiry l\'o. 3843.— For harness-making machin- 
ery. 

Saw Mills.— With variable friction feed. Send for 
Catalogue B. Geo. S. Corastock, Mechanicsburg, Pa. 

Inquiry No. 3844.— For an automatic colored but- 
ton machine. 

If you want any metal novelty manufactured or 
metal working dies write Metal Stamping Co., Niagara 
Falls, N. Y. 

Inquiry No. 3845.— For a power loom for weav- 
ing wire fence. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 149 Varick, cor. 
Spring Sts.,N. Y. 

Inquiry No. 3846.— For manufacturers of flexible 
drills. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga, Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 3847.— For makers of slot machines 
for water. 

Crude oil burners for heating and cooking. Simple, 
efficient and cheap. Fully guaranteed. C. F. Jenkins 
Co., 1103 Harvard Street, Washington, D. C. 

Inquiry No. 3848.— For manufacturers of mulo- 
scopes. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. VV. Parker, Abilene, Kan. 

Inquiry No. 3849.— For parties engaged in enam- 
eling and nickeling bicycles, 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw macb. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 3850.— For small novelties for the 
mail order business. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 3851.— For makers of tubes with 
screw top. 

Water Power for Sale.— Reliable 1,500 horse 
power located in State of New York. Owner would 
equip and rent power. Davidson, Box 773, New York. 

Inquiry So. -J8.V.2.— For a jointed handle flue 
scraper for water tube boilers. 

Wanted.— One of the " Simple Electric Motors " de- 
scribed in the Scientific American Supplement, April 
14. 1888. State price and what year the motor was made. 
The older the better. Address Motor, P. O. Box 773, 
New York. 

Inquiry No. 3853.— For makers of rotary engines 
or steam turbines. 

Patent for Sale.— Automatic envelope sealing 
and feeding machine, 250 office envelopes per minute. 
Great labor saver. Recently pitented. See half page 
notice, this paper, October, 25, 1902. W. W. Gavitt & 
Co., Bankers and Brokers. Topeka. Kansas. 

Inquiry No. 3854.— For manufacturers of gas 
holders of from 1,000 to 5,000 feet capacity. 

Wanted— Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines, Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 40's. Correspondence solicited. 
Address C. A. M., Box 773, New York. 

Inquiry No. 3855.— For makers of automatic tag 
machinery. 

Wanted. — Agency for agricultural implements, 
farming and household requisites, fencing wire, stan- 
dards, etc., by an old established Arm, in the midst of a 
large farming population. References : The Standard 
Bank of South Africa, Ltd., Robertson, C. C. Apply 
James O'Connor, Ashton. Cape Colony, South Africa. 

Inquiry No. 3856.— For makers of card slot ma- 
chines. 

Acros.— Duryea Power Co., Reading, Pa. 

Inquiry No. 3857.— For makers of small water 
motor?. 

Inquiry No. 3858.— For makers of brush-making 
machinery. 

Inquiry No. 3859.— For a small hand machine for 
mixing powders evenly. 

Inquiry Nn. 3860.— For manufacturers of novel- 
ties of every description. 

Inquiry No. 3861 .—For makers of turned handles 
for fishing reels. 

Inquiry No. 3962.— For dealers in machinery for 
manufacturing snuff. 

Inquiry No. 3863.— For a small kitchen utensil 
used for making steak meat tender without making it 
into sausage meat. 

Inquiry No. 3864.— For makers of transparent 
platinum mirrors. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention Will be paid thereto. This is for 
our Information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished With 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may l>o 
had at the otliee. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should he distinctly 
marked or labeled. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 17, 1903, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.J 



(8852) W. J. V. asks if there is any- 
thing that will keep down the odor of oil when 
it is burned in lamps or stoves for heating pur- 
poses. A. Very careful regulation of the 
wick, so that it burns without a trace of 
smoking, is the only way in which the odor 
can be kept down to a minimum. It is prac- 
tically impossible to have it burn entirely 
without odor. The burner should be well 
cleaned. 

(8853) S. M. C. asks for a preparation 

to apply upon a cotton fabric that, after it 
becomes hard and dry, it will also become very 
flexible and not crack. We would prefer some- 
thing thick, so as to cover up the meshes in 
the woven fabric. A. Practically the only 
kind of coating that would answer the re- 
quirement of becoming thoroughly dry, and 
still very flexible, is rubber. Linseed oil var- 
nish, if sufficient time can be given to insure 
thorough drying and hardening, will give a 
coating of some flexibility : it would have the 
advantage over rubber of being easier to apply, 
and more readily admitting of mixing in color- 
ing matters, if desired. 

(8854) C. E. H. wishes cement which 
he could make or buy for fastening pieces of 
glass together, and which after hardening 
could be submerged in water without being 
affected unfavorably. We do not contemplate 
making water-tight joints with the cement, but 
simply to hold pieces of glass rigidly in place 
under water for experimental purposes. A. 1. 
Use Canada balsam, alone or slightly diluted 
with turpentine. 2. Dissolve 5 to 10 pints 
gelatine in 100 parts water; add 10 per cent 
of a concentrated solution of bichromate of 
potash, mix thoroughly and keep in a dark 
place. When the articles joined by this cement 
are exposed to sunlight for a short time, the 
cement becomes tough and insoluble in water. 
3. Mix 4 parts quicklime, 6 parts litharge, and 
1 part of linseed oil varnish. 

(8855) D. W. K. asks how to make a 

solution of iron to be deposited by a battery 
in small quantity ; also if a small Smee bat- 
tery would be strong enough to deposit it, or 
what kind of battery should I require? A. 
Use either a solution of the double ferrous 
ammonium sulphate, or a mixture of 4 parts 
sulphate of iron and 3 parts sal ammoniac, 
dissolved in 30 parts of water. Use an iron 
plate or netting as anode. A Smee cell will 
do, but the Daniell cell is cheaper and will give 
as good results. 

(8856) A. M. L. asks: Is it possible 
for four men to lift without straining, a heavy 
man lying rigid upon the floor? It is claimed 
that by the four men inspiring in unison 
while the one to be lifted is expiring, they 
can lift him like a feather A. We do not 
think it is possible for "four men to lift a 
heavy man lying rigid upon the floor," without 
any exertion on their part. The only explana- 
tion we can offer for this experiment is that 
the act of attention to breathing together dis- 
tracts attention from the effort of lifting. We 
have no doubt whatever that a dynamometer 
placed between the hands of the lifters and 
the man to be lifted would show that a real 
stress was put forth equal to the weight of 
the man lifted. It is not a great effort to lift 
a quarter of a man, and one can do it without 
taking much notice of the effort. The explana- 
tion is strictly psychological. There are many 
similar examples of putting forth great efforts 
without being conscious of it, as, for example, 
one escaping from a burning building, and 
carrying a person in his arms, may do feats 
of strength without knowing it, which would 
not be possible under ordinary circumstances. 

(8857) W. A. J. wants to know where 
he can procure a luminous paint (one that is 
readable at night) and its price, or can you 
give me a recipe for making it? Can you also 
tell me of a paste, cement, or something for 
fastening paper letters on the rear side of 
glass? A. Calcium sulphide is considered the 
best material for luminous paint. Devoe & Ray- 
nolds can probably supply same. Dissolve 30 
parts gum tragacanth and 120 parts gum 
arabic in 300 parts of water. Then add 2y 2 
parts of thymol mixed into 120 parts of gly- 
cerine. Finally add water enough to bring up 
to 1,000 parts. The thymol acts as preserva- 
tive, and the glycerine prevents drying out and 
consequently springing loose from the glass. 



Adjustable seat, A. Adler 720,549 

Adjustable wrench, Kifer & Shrader 720,933 

Advertising device, E. J. Sedlack 720,977 

Aerated liquids from bulk on draft, ap- 
paratus for supplying, W. Nichols 721,073 

Aerated apparatus, liquid, (Jwynne & Sar- 

geant 721,036 

Aerial device, C. A. Needham 720,837, 720,838 

Ail" in the production of mechanical energy, 

utilization of liquefied, O. S. Bradley.. 720,778 

Alcohol burner, J. hi. Steppe 720,634 

Alkylated auramins and making same, C. 

Hoffmann 720,920 

Amalgamator, Burden & Adams 720,883 

Amusement apparatus, F. Robinson 721,094 

Animal scraping or dehairing machine, J. W. 

Kohlhepp 720,702 

Animal trap, W. Gabrielson 720,911 

Atomizer, J. Waldman 720,863 

Attaching or detaching hook, automatic, W. 

JO. Lafferty 720,822 

Automobile driving gear, E. Rawson 720,967 

Awning, G. E. Bedell 720,999 

Axle box, ear, G. (I. Floyd 720,796 

Badge, G. II. Brooks 721,008 

Badge and pin therefor, button, W. D. 

Beetehonow 720,553 

Bag holder, A. D. Skinner 721,101 

Bale tie, C. W. Harmon 720,582 

Bale tie, S. J. Webb 720,644 

Barium hydrate, preparing, C. B. Jacobs. . . . 720,927 

Barrel holder, M. Derrig 720,681 

Battery system, storage, R. N. Chamber- 
lain 720,563 

Bedstead post and rail joint coupling, A. W. 

Busby 720,887 

Beer pipes, etc., apparatus for cleaning, E. 

Neely 720,613 

Belt and garment supporter, C. W. Kohlmann 720,591 

Belt, electromedical, F. Farmer 721,032 

Belt fastener, M. A. Chilcote 720,782 

Belt shipping device, A. Coulter 720,566 

Beverages, apparatus for producing aerated, 

F. E. Malmstrom 720,719 

Bicycle seat post, S. Bobo 720,658 

Bicycle speed gear, rear driven, Haste & 

Wilding 720,800 

Bicycles, apparatus for facilitating learning 

to ride, F. von Trutzchler 720,860 

Billet heating furnace, V. E. Edwards 720,904 

Binder leaf holder, transfer, I. H. Sisson... 721,100 
Binder locking device, transfer, I. H. Sis- 
son 721,098 

Binder, loose leaf, T. A. W. Tengwall 720,754 

Binder, temporary or loose leaf, I. H. Sis- 
son 721 ,099 

Bit, F. P. Hall, et al 720,689 

Bit brace guide, J. H. McWeeney 720,950 

Boat motor power, F. A. Creed 720,897 

Boiler setting, W. L. Minor 721,060 

Bolster, J. C. Wands 721,131 

Bolt cutter, A. L. Moore 720,835 

Bolt lock, P. J. Wagener 720,642 

Boring or cutting tool holder, F. H. Loser. 721,056 

Bottle, D. Knowlton 720,819 

Bottle capping machine, C. L. Du Vivier. . . . 720,570 

Bottle filler, siphon, C. S. Dolley 720,682 

Bottle neck supporter, J. J. Cappelen 720,665 

Bottle, non-refillable, L. E. Shogren 720,476 

Bowling pin, B. A. Stevens 720,982 

Brake, J. E. Berry 720,777 

Brake beam, S. A. Crone 720,676 to 720,678 

Branding fluid, Brown & Staples 720,779 

Brick, J. B. Dunlap 721,030 

Brick column die, C. Schlickeysen 720,973 

Brick cut-off table, W. Frey 720,797 

Brick cutting and delivering apparatus, A. P. 

Steele 720,751 

Brick-making machine, E. H. Janes 720,928 

Bridle bit, C. Davis 720,679 

Brush, J. R. Sanford 720,847 

Brush, hat, J. Oberseider, Jr 720,955 

Buffing machine, S. W. Ladd 721,052 

Buggy boot, Weiglein & Brodbeck 720,766 

Bulkhead door, W. B. Cowles 721,024 

Calipers, micrometer, R. Miller 720,947 

Calipers, outside, M. H. Ball ' 720,773 

Camera, photographic, L. J.' R. Hoist, 

720,586, 720,693, 720,694 

Can spout, F. J. Spiegler 720,854 

Cant hook, E. Counts 720,567 

Cap and girder support, combined, H. Rus- 

sel ; 720,623 

Car body extension top, F. S. Ingoldsby . . . . 720,923 

Car buffer, C. Rettig 720,619 

Car coupling, W. Graupner 720,687 

Car coupling, G. P. Ritter 720,738 

Car coupling, W. H. Sanders 721,095 

Car coupling device, W. F. Gould 720,686 

Car draft attachment, H. Martin 721,059 

Car grain door, railway, D. B. Arnold.... 720,653 
Car handling and dumping device, E. Ram- 
say 721,089 

Car roof, W. J. McCulley 720,949 

Carbonates and chlorids, producing, G. F. 

Rendall 721,091 

Carbureter, Rife & Carper 720,968 

Card cutting machine, Cornelius & Eubank 720,896 

Carpet fabric, woven pile, A. Webb 720,764 

Carriage for track cables, C. A. Case 720,781 

Cashier, mechanical, C. F. Cassett 720,552 

Caster, A. B. Diss 720,790 

Centrifugal separator, J. P. Hultgren 720,810 

Chair pad, E. E. Davenport 720,788 

Chairs, revolving twin, G. C. Hawkins 720,692 

Chuck for drills, etc., H. F. Hagedorn 720,688 

Cigarette wrappers with mouthpieces, ma- 
chine for making, S. D. S. & S. S. D. 

Rakowitzky 721,087 

Clamp, E. C. Karl 720,816 

Clay articles, machine for enameling, F. 

Macarthy 720,594 

Cleaning and polishing compound, P. Levi.. 721,053 

Clipper, animal, A. Hawtree 720,915 

Clock, alarm, J. Hauser 720,801 

Clod cutter and pulverizer, adjustable, J. P. 

Hoops 720,587 

Coaster brake, E. W. Clark 721,018 

Coke oven, M. E. Rothberg 720,971 

Color exhibiting device, H. Westfahl 720,646 

Combustion, device for securing more per- 
fect, E. Honess 720,695 

Concrete beams, girders, etc., with iron bars 
inlaid for building purposes, manufac- 
ture of, H. Siegwart 720,747 

Condenser, F. Lamplough 720,707 

Condenser, T. M. Eynon 720,908 

Condenser and heater, R. F. Piatt 720,614 

Conduit sections, machine for beveling the 

inner walls of, R. W. Lyle 720,717 

Cooking apparatus, steam feed, M. W. Wil- 
liams 720,649 

Corn shocking machine, knot tying device, 

O. S. Ellithorp 720,572 

Cornstalks, etc., manufacturing products 

from, G. R. Sherwood 720,850 720,851 

Corn thinner, H. G. Horn 720,807 

Crate, collapsible, W. B. Bou'twell 721,003 

Croze, cooper's, G. W. M. Delfs 721,028 

Cuspidor, C. A. Payne 721,085 

Cut-off and means for operating same, 

D. L. Eustice 720,907 

Developer, J. G. Dubler 721,029 

Directory, commercial, E. S. Brooks 721.132 

Disinfectant distributing device, S. Hesketh 720,918 

Display rack, G. A. Weeks 721,113 

Distilling apparatus, water, J. F. Chase 720,671 



Distribution system, J. L. Creveling 720,675 

Doll head, O. Krampe 720,703 

Dolly bar, W. A. Miller 72«,723 

Door holder, J. R. Carroll 720,560 

Door lock, E. Toth 720,757 

Draft equalizer, P. J. Grady 721,034 

Dredge, F. H. Stolp 720,983 

Dredging machine, C. Sonderegger 720,749 

Drill, R. J. Brothem 721,009 

Drying cylinder, C. H. Fish 720,794 

Dust collector, E. R. Draver 720,791 

Dust pan, E. P. Wade 720,761 

Dynamo driving mechanism, J. L. Creveling 721,025 
Earthworks, apparatus for performing, F. 

Pawel 720,841 

Eaves trough hanger, A. A. Schroeder 720,743 

Elbows, making, C. Williams 720,898 

Electric battery, E. R. Gill 720,577 

Electric battery, M. M. Kohn 720,592 

Electric battery, V. G. Apple 720,652 

Electric brake, J. C. Henry 720,917 

Electric brake, F. C. Newell 720,951 

Electric circuit and polarity indicator, V. G. 

Apple 720,550 

Electric circuit regulation, Burgess & 

Frankenfield . .720,384 

Electric lighting system, J. F. McElroy 

720,604, 720,606, 720,607, 720,009, 720,010 

Electric train lighting, J. F. McElroy 72:>,008 

Electric train lighting system, J. F. McEl- 
roy 720,605 

Electrical distribution, multiple series sys- 
tem of, Loveridge & Haskins 721,128 

Electrical distribution system, J. L. Crevel- 
ing 720,674 

Electrical influence machine, S. Lemstrom . . 720,711 

Electrical interrupter, G. P. McDonnell 720,729 

Electrical machines driven by steam motors, 

regulating device for, C. E. L. Brown.. 720,661 
Electrolytic diaphragm and making same, H. 

Rodman 720,741 

Elevator brake mechanism, electric, T. W. 

Eaton 720,903 

Embroidering machine work holding at- 
tachment, J. Henderson 721,126 

Engine cooling device, explosive, C. A. 

Bailey 720,995 

Engine firebox attachment, W. J. Seavolt.. 720,744 

Engine igniter, gas, L. P. Mooers 721,065 

Engine speed regulator, traction, L. Branche, 

Jr 721,005 

Engine steering gear, traction, G. F. Con- 
ner 721 ,020 

Engine stop, W. H. Dunn 720,683 

Engines, hoisting mechanism for portable or 

traction, F. Bender 721,001 

Explosive engine, H. W. Tuttle 720,759 

Extension table, H. Johnson 720,590 

Eyeglass cases, machine for covering, E. W. 

Lindquist 721 ,054 

Fan, W. G. Shults 720,6:10 

Fastening device, E. Peelle 720,735 

Feed water heater, G. I. Roberts... 720,740 

Feeding and band cutting mechanism, F. 

S. Rich 720,846 

Filaments of glow lamps, apparatus for rein- 
forcing and standardizing, F. Fanta .... 720,793 

File, J. Schaeffer 720,972 

File, separable letter or bill, H. R. Gentsch 720,576 

File, transfer, L. G. Schult 720,975 

Filling machine, R. W. Huss 720,588 

Finder and means for determining focal dis- 
tances, combined, G. N. Pifer 720,615 

Fire escape, T. B. Barber 720,996 

Firearm, F. A. Beckwith 720,775 

Firearm, gas operated, T. C. Johnson 720,698 

Fireproofing material, O. Mack 720,941 

Fish and fish refuse, apparatus for treating, 

J. Delattre 720,789 

Fishing tackle, J. W. Wallace 720,643 

Flanging machine, D. O. Paige 720,734 

Flash light apparatus, S. M. Brown 720,881 

Focusing hood, G. II. Dorr.... 720,90i> 

Foundations, establishing subaqueous, E. 

Becker 720,997 

Frame. See Plant-progagating frame. 

Fruit gatherer, J. A. Manor 720,943 

Fruit-picker, D. Butler 721,013 

Fuel compound, H. W. Morrow 720,000 

Furnace charging, controlling, and distribut- 
ing mechanism, Ramsay & Shannon.... 721,088 

Furnace fire arch, H. A. Poppenhusen 720,904 

Furnaces, feeding mechanism for billet heat- 
ing, V. E. Edwards 720,905 

Furrow opening disks, equalizing device for, 

A. Pederson 721 ,086 

Game board, kindergarten, K. H. Burrowes. 720,886 

Game of cricket, table, C. E. Nicholas 721,072 

Garment rack, hygienic, J. F. Messick. . . . 720,833 

Garment supporter, F. Hirsh 720,919 

Gas compressor, S. E. Alley 720,872 

Gas generator, acetylene, W. E. Scofield.... 720,976 

Gas light, H. Herz 720,805 

Gas meter, J. W. Culmer 721,020 

Gas retort, J. Bueb 720,780 

Gate, L. V. Buford 720,662 

Gate, F. F. Jackson 7.20,925 

Glove, M. Torrens 720,640 

Golf ball, F. W. Smith, Jr 720,852 

Governor, marine engine, E. C. Buck 721,012 

Governor regulator, speed, I. E. Osman. . . . 721,083 
Governor speed regulating device, engine, 

R. C. Kimble 720,934 

Grader, G. Gottlander 720,685 

Grain binder needle, F. E. Van Loan 720,861 

Grain drill, F. E. Marsh 720,720 

Grain hulling machine, A. E. Hofland 720,921 

Grain rick storm protector, J. L. McFar- 

lane 720, fill 

Grapple, W. Kirry 720,700 

Grate, tubular, F. C. Williams 720,867 

Grease cup, F. B. Cosper 721,023 

Grinding machine, Michael & Roberts 120,946 

Grinding machine, flat surface, G. Gorton . . 720,91 2 

Gun cleaner, J. M. Kersey 721,050 

Hair crimper, N. McCarthy 720,726 

Hair pin, safety, A. H. Mosher ' 720,601 

Hammer, automatic, E. H. Swift 720,636 

Handle for trunks, etc., R. Herrmann 720,803 

Harvester, E. A. Mainguet 721,058 

Harvester, grain, J, F. Steward 720.635 

Harvesting machine, F. A. Ryther 720,624 

Hasp fastener, A. Keller 721,045 

Hat pressing and blocking machine, A. E. . 

Cooper 72p,565 

Hay and stock rack, combined, S. J. West.. 721,115 

Headlight, locomotive, J. S. Lester 720,823 

Hinge, water closet seat and cover, A. F. 

Blesch 720,657 

Hoist, W. L. McCabe 721,067 

Holdback anchor, J. W. Elstun 720,574 

Hollow ware pressing apparatus, Maddock & 

Orme 720,718 

Hook or attachment device, W. C. Peters... 720,843 

Horse blanket attachment, E. C. O'Neil 720,839 

Horse controlling device, C. B. Corl 721,022 

Horses kicking the stalls of stables, device 

for preventing, T. Laney 720,937 

Hose and garment supporter, M. Rubin. . 720,742 
Hub spoke brace, vehicle, B. A. Shepley . . 720,745 

Hydrant, C. E. Loetzer 720,716 

Ice cream freezer, S. Sweeney 720,856 

Ice pad or support, E. G. Johnson 720,929 

Illuminating glass structure, F. L. O. Wads- 
worth 720,987 

Incandescent burner, A. Rector 720,618 

Indicator. See Toilet room indicator. 

Insect trap, J. G. Williams 720,990 

Insulated ferrule, H. E. Kern 721,049 

Internal combustion engine, C. L. Straub... 720,752 

Iron, structural, J. Ellmore 720,792 

Ironing board, auxiliary, R. H. Jackson. . . 720,926 

Jar top wrench, O. Teegarden 720,753 

Jointing and blank forming machine, N. E. 

Brown 721 ,010 

Ladder, folding, Chamberlain & Hall 720,891 

Lamp burner, L. R. Oakes 720,954 

Lamp, electric arc, A. Witte 720,fi50 

Lamp, electric arc, H. Baggett 720,772 

(Continued on page 162) 
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"Star" 
Lathes 



Foot and 
Power 
Screw Catting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send forCatalogue E. 

SENECA FALLS MFQ. CO. 

695 Water Street, 
Seneca Falls, N.Y.. U.S.A. 




Cnnt gnrl Dnufor all d Turret Jjathes, Plan- 
rUUl allU rUWcr era, Shapers, and Drill Presses. 
SHBPABD LATHE CO.. 133 W. 2d St., Cincinnati, O. 



Every kind ol 
Tool for Steam, 
Gas, and Water 
Fitters. Every 
Tool has our 
personal guar- 
antee. We have 
. been the Lead- 
ing Tool Manufacturers for Fifty Years . . . 

WALWORTH MFG. CO., 
128 to 136 Federal St,, Boston, Mass. 




STEEL BOLLS m 



for flattening wire for all purposes 

tt^" Send for Catalogue- 

BLAKE & JOHNSON, 
P.O. Box 7, WATERBURY, CONN. 




For 




Machine No. 30. 
RangeX-2in. R.&L. 



PIPE-THREADING 
or CUTTING 

there is no machine on the market that can com- 
pare for ease of operation and excellence of work 

FORBES PATENT DIE STOCK 

Viae is self-centering and dies are adjust- 
able to any variation of the fittings. Parts 
can be duplicated at slight cost when worn 
out. Will thread and cut up to 12 in. pipe. 

CATALOGUE FREE. 

CURTIS & CURTIS CO.. 

6 Garden St., Bridgeport, Conn. 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can bo 
used repeatedly. In boxes of 100 for 25c 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 131, Blooinfield, IV. J. 





FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. to 13-in. swing. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Catalogue. 

W.F.&JNO.BARNESCO. 

Established 1872. 
1999 Ruby St.. Rock ford, III. 



PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they 
are in successful operation 
In aU parts of the world. 

Launches in stock. 

$#nd for Catalogue. 
PAUHER BROS., 

Cob Cob. Conn. 




>ALL WHO ARE INTERESTED 

IN THINGS ELECTRICAL 

can obtain our illustrated catalogue 
by sending 2-cent stamp for postage. 

I LIBERT! ELECTRICAL SUPPLY CO., 136 Liberty St., NewYork 



TOOLS 

FOR MECHANICS. 

&5W Send for Free Catalogue No. 16 B. 1»»V 

The L. S. Starrett Co., Athol, Mass., U. S. A. 



PERFECT- PUMP - POWER. 

is attained only in the 

TABER ROTARY PUMPS 

They are mechanical 

simple and durable. Will 

pump hot or cold fluid, 

thin or f hick. Requires 

no skilled n echanic. Most 

power at least cost. All parts 

; interchangeable. Made of 

7 iron, steel or bronze. Can be 

driven by belt, motor or en- 

rlne attachment. Large Illustrated. Catalogue free. 

PUMP C0„ 32 Well? St., Buffalo, N.Y., U.S.A. 




Apple Economical Gas Engine Igniters 



positively the best 
built for Stationary, 
Automobile and Marine 
Gas Engines, either touch 
or jump spark system. 
Wp ar e the 1 e ftders in the 
manufacture of Igniting 
Dynamos, Magnetos, 
Go'vernors, Coils, Plugs, 
etc. Write for printed 
matter. The Dayton 
Electrical Mania, 
C.impaiiy. No, SO South St. Cli 




ihio, U. S. A. 




"WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 
The "Wolverine"' is the only reversible 
MarineGasBngine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 
WOLVERINE MOTOR WORKS, 
18 Huron Street, 

Grand Rapids. Mich, 



Lamp, incandescent electric, C. Pauthonier. 720,962 

Lamp socket, electric, M. Norden 720,953 

Lamp socket, incandescent, H. Hubbell .... 720,808 

Latch, night, H . G . Voight 720,986 

Lathing for plastering, J. D. O'Brien 721,074 

Lead pigments, manufacturing, A. C. J. 

Charlier 720,670 

Level, spirit, E. Stowe 720,855 

Lever locking device, hand, Tuck & Wass- 

mann 720,758 

Lighting apparatus, 'A. T. Kliegl 720,935 

Limit gage, J. W. Newall 720,730 

Linoleum having patterns resembling wood 

or fabric, producing, L. W. Seeser. . . . 720,627 

Linotype machine, P. X. Fleck 720,795 

Linotype machine, L. L. Kennedy 720,817 

Liquid tank, annular, O. Intze 720,924 

Loading device, automatic, T. M. Park.... 720,840 

Locket or similar article, T. Giguere 720,798 

Loom, F. Barlet, reissue 12,082 

Loom dobby mechanism, H. Wyman 720,869 

Loom shuttle box operating mechanism, C. 

Schoen 721,130 

Lubricating explosive hydrocarbon engines, 

A. C. Lucas 721,057 

Lubricator, G. Wieseckel 720.767 

Mail box, O. SI. Aarseth 720,651 

Manifolding register, T. O. Sheehan 721,097 

Manifolding register, R. C. Williams 721,110 

Map, A. von Babo 720,994 

Marble shooter, Bucher & Stephenson 720,558 

Margin gage, C. H. Lieber 720,824 

Marine structure, E. Becker 720,998 

Massage apparatus, pneumatic, R. Watson. 720,865 
Measuring the energy of electric currents, 

apparatus for, W. Stanley 720,981 

Mechanical movement, J. R. Carter 720,561 

Metal injecting mechanism, fluid, W. L. 

Lightbown 720,714 

Metal mixer, molten, J. Kennedy 721,048 

Metal oxids, making, G. F. Rendall 721,1192 

Metal planing machine, A. W. Whitcomb.. 720,647 

Meter, W. Stanley 720,979, 720,980 

Mirror, transparent, E. Bloch 720,877 

Moistening adhesive surfaces, device for, 

Weaver & Hoffman 721,112 

Mold forming machine, A. E. Hammer.... 720,690 

Mold making machine, F. W. Hall 720,913 

Mountain rope lift, W. Feldmann 720,909 

Mowing machine attachment, J. P. Monroe.. 721,064 

Musical instrument, J. Mohr 721,063 

Musical instrument, L. Kelnhofer 721,127 

Nut, lock, W. L. Roper 720,020 

Nut, lock, H. Minck 720,724 

Nut lock, Spena & Behe 720,632 

Nut lock, R. A. Van Pelt 720,641 

Nut lock, A. B. Harris 720,691 

Nut lock, spring plate, W. H. Woodworth.. 720,769 

Oil burner, crude, Heffner & Ball 720,584 

Oil burning device, A. H. Calkins 720,889 

Oil supply controlling mechanism, A. E. 

Lovett 720,939 

Operator's key, self-indicating, G. L. Burlin- 

game 720,885 

Ore concentrating table launder, J. O. 

Bardill 720,774 

Ore discharge for jig tanks, G. T. Cooley.. 720,564 

Ore loader, automatic, T. M. Park 720,960 

Ore or coal washer, N. A. Smith 721,103 

Ore roaster, F. C. Roberts 720,969 

Packaging liquids, means for, O. H. Castle 720,562 

Packing, Barkley & Jenkins 720,656 

Packing, engine, Wood & Gimson 720,868 

Packing ring for piston rods, etc., L. H. 

Martell 720,597 

Paper box or carton, F. D. Cleveland 720,894 

Paper clip, spring wire, G. W. McGill, 

721,069 to 721,071 
Paper, means for dissipating electricity in 

sheets of, Dexter & Breen 720,898 

Pen, marking, J. La Burt 720,705 

Pen support and cleaner and compound for 

same, A. Webster 720,765 

Pencil sharpener, W. E. Krouse 720,821 

Photographic films, apparatus for develop- 
ing, fixing, and toning kinematographic 

or other, P. Latta 720,708 

Photographic focal plane shutter, L. Borsum 720,659 
Photographic printing apparatus, N. H. 

Brown 721,011 

Photographic roller blind shutter, A. L. 

Adams 720,991 

Picture bearing strips, feeding mechanism 

for, C. H. Kayser 720,931 

Picture, shadow, J. A. Kraus 720,820 

Pipe coupling, E. T. Greenfield 720,578 

Pipe coupling joint, G. F. Bard 720,655 

Pipe joint, metal, G. H. West 721,114 

Pitman connection, E. W. Burgess 720.663 

Plane, carpenter's, A. E. Church 721,017 

Plant propagating frame, W. M. Smith.... 721,104 

Planter, seed, C. .E. Yeager 720,770 

Plaster for walls, ceilings, etc., composition 

for, H. M. Hanmore 720,799 

Playing ball, F. H. Richards 720,737 

Plow attachment, disk, J. I*. Mulrony 720,948 

I'low, garden, W. O. Davis 720,680 

Pliers, C. M. Sehooley 720,974 

Pneumatic dispatch tube system, H. J. Hert, 720,804 
Position finder, depression, W. C. Raf- 

ferty 720,844 

Press, E. G. Christiansen : 720,672 

Printer, roll paper, J. M. Fox 720,910 

Printing and graining machine, A. H. Sher- 
wood 720,629 

Printing apparatus, R. Herman 721,041 

Printing apparatus, blue, J. H. Wagen- 

horst 720,862 

Printing or lettering machine, H. Elmblad. 720,573 
Printing plate casting and finishing ap- 
paratus, automatic stereotype, H. A. W. 

Wood 721,117 

Printing plate casting and finishing ap- 
paratus, stereotype, H. A. W. Wood... 721,120 
Printing plate casting apparatus, stereotype, 

H. A. W. Wood 721,118, 721,119 

Printing plate finishing mechanism, stereo- 
type, H. A. W. Wood 721,122, 721,123 

Pulp machine, E. Hazelton 721 ,039 

Pulp sheets, apparatus for producing per- 
forated wood, G. S. Lindberg 720,593 

Pump, measuring, Tokheim & Mansfield.... 720,638 
Pumps, pressure regulating device for com- 
pensators of direct acting, P. F. Oddie 721. 07^ 

Pumping apparatus, J. W. Simmons 720,748 

Quarter boot, C. A. Root 720,070 

Rail joint, H. Hanson 720,581 

Rail joint, Clover & Johnston 721,019 

Rail joint, B. P. Taylor 721,109 

Railway brake, high speed, W. B. Mann . . 720,827 

Railway crossing, C. A. Moreno 721,129 

Railway, eleetrlc, G. L. Fowler 720,684 

Railway rail construction, J. F. Johnston . . '720,813 

Railway rail, street, W. Kuske 720,704 

Railway switch, street, W. J. Bell 7° 1 .ooo 

Recording apparatus, P. V. Markell 720,829 

Recording speech, apparatus for electro- 

magnetlcally, W. A. Rosenbaum 720,621 

Register, P. S. Stauffer 721 ,106 

Relief work, apparatus for making, H. Du 

Brau 720.902 

Riding habit, lady's, J. G. Muller 720.602 

Ringing generator, J. C. F. Malthaner. . . . 720,595 

Rock crusher concave, Spargo & Rose 720,853 

Rocker for chairs, hobby horses, etc., B. 

J. Buckman 720,882 

Roll housing support, J. Kennedy 721,047 

Rolling mill adjusting screw mechanism, 

J. Kennedy 720.932 

Rolling mill appliance, J. Kennedy 721,046 

Roof, J. Ingram 720,811 

Rotary drill, Haeseler & Taylor 721,037 

Rotary engine, R. May 720,598 

Rotary engine, M. E. Knight 720,818 

Rotary engine, A. Michael 720,834 

Rotary engine, H. Nielsen 720.952 

Rotary engine, A. D. Allen 720,993 

Rotary engine, reciprocating, F. W. Reeves 720,845 

Sack, bag, etc., A. M. Bates, reissue 12.081 

Sash fastener, C. M. Zirkle 720,870 

Sash screen fastening, J. D. Campbell 721,015 

(Continued on page I6S1 



$1,200 

A YEAR FOR LIFE 

Secured by Small Monthly Payments 

Crude rubber is to-day worth twice as much as it was ten years 
ago. Everybody knows that a pound of rubber costs more money 
than a bushel of wheat. Its uses are constantly and enormously 
increased from year to year. Every industry, every branch of 
science daily finds some new purpose for it, for which nothing else 
will answer. It is as indispensable to our modern civilization as 
wheat — or coal — or cotton. Yet its production is on the same primi- 
tive and uncertain basis that it was on the day when Goodyear first 
made rubber a commercial possibility. 

The world's present inadequate supply of crude rubber is 
gathered by tapping wild rubber trees that are scattered here and 
there in the jungles of American tropics. The ignorant and im- 
provident natives who are engaged in this pursuit, invariably " tap 
to death " the trees, unrestrained, because of the climate, by white 
supervision. Because they have to penetrate farther and farther 
into the jungle each year, at an added outlay of time and money, 
and because the supply of the wild trees, in answer to the incessant- 
ly increasing demand, is rapidly vanishing, the price of crude rub- 
ber has doubled in the last decade. 



There is nothing speculative about Crude 
Rubber. It can be gathered every day in the 
year, irrespective of weather or season. It can 
be sold every day in the year, in every market 
in the world, and at a stable price that has been 
steadily advancing for many years. ^ ^ ^ 



It the State of Chiapas, Mexico, we have 6,175 acres of the finest 
rubber land in all the world and with the finest climate. On this land 
we are changing the production of crude rubber from the primitive 
and destructive methods now employed by the natives, to the most 
scientific and economic plan known to modern forestry, and under 
Anglo-Saxon supervision. You cannot name any article of world- 
wide use whose production has undergone so radical a development 
as we are now engaged in without vastly enriching those who have 
accomplished the change. An acre of 200 rubber trees brought into 
bearing on our land will produce a net income of from $200 to $300 a 
year for more than a lifetime. We plant 600 trees to an acre and 
"tap to death" 400 of them before maturity, leaving 200 trees, the 
normal number for permanent yield. The advantage of this method 
is that by beginning the tappings thus early, dividends begin also in 
the same year. 



Five acres or shares, in our Rubber Orchard 
planted to 1000 rubber trees will, at maturity, 
yield you a sure and certain income of $100 a 
month for more years than you can possibly 
live. Your dividends average 25 per cent, dur- 
ing the period of small monthly payments. Ng 



The remarkable opportunity is now open for securing shares in 
this great enterprise, each share representing an undivided interest 
equivalent to an acre of land in our orchard. There is no large cash 
down payment, as the purchaser pays for his shares in modest month- 
ly instalments running over the development period. Supposing you 
buy only 5 shares, or acres ; you pay $20 a month for 12 months, then 
$10 a month for a limited period until you have paid the full price of 
the shares — $276 each, but meantime you will have received dividends 
amounting to $210 per share; hence the actual net cost of your shares, 
or acres, is $66 each, and from the maturity period onward, longer 
than you can live, they will yield you or your heirs a yearly income 
of $1,200. This conservative estimate is based upon Government re- 
ports of the United States and Great Britain, and is for 200 trees per 
acre, figured as yielding each only 2 pounds of crude rubber per year 
— 400 pounds at 60 cents net. Of course, if you buy 10 shares, your 
income will be $2,400 yearly, or, better still, 25 shares will yield 
$6,000 a year. 

Join tKis New Development 
in tKe World's Progress 

Every possible safeguard surrounds this investment. The State 
Street Trust Company, of Boston, holds the title to our property in 
Mexico as Trustee. We agree to deposit with them the money paid 
in for shares, and we file with them sworn statements as to the de- 
velopment of the property. This Company also acts as Registrar of 
our stock. You are fully protected from loss in case of death, or in 
case of lapse of payments, and we grant you a suspension of pay- 
ments for ninety days at any time you may wish. Furthermore, we 
agree to loan you money on your shares. 

If we can prove to you that five shares in this investment, paid 
for in small monthly instalments, will bring you an average re- 
turn of twenty-five per cent, on your money during the period 
of payments, and will then bring you $100 a month for more 

than a lifetime, we could not keep you out. Send us at once $20 as 
the first monthly payment to secure 5 shares — $40 for 10 shares — $100 
for 25 shares ($4 per share for as many shares as you wish to secure). 
This opens the door for yourself, not to wealth, but to what is far 
better, a competency for future years, when perhaps you will not 
be able to earn it. We already have hundreds of shareholders scat- 
tered through 40 states, who have investigated and invested. Our 
literature explains our plan fully and concisely, and proves every 
statement. It will be sent to you immediately, on request. 

Mutual Rubber Production Co. 

86 Milk Street, BOSTON, MASS. 
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Sawmill, W. E. Jones 720,815 

Saw operating mechanism, J. Meiklejohn.. 720,944 

Saw repairing device, R. P. Hoadley 720,585 

Sawing, beveling, and chamfering machine, 

wood, A. L. Shaw 720,628 

Sawing machine, S. Anson , , 720,873 

Sawing machine, veneer, C. W. Talge 720,985 

Scale, computing, T. L. Tincher 720,756 

Scale, wagon, B. T., Jr., & J. M. Mc- 
Donald 720,728 

Screw threaded pipe, tube, or rod, E. T. 

Greenfield 720,580 

Screw threaded pipes, tubes, or rods, con- 
structing, E. T. Greenfield 720,579 

Scaled folding hollow body, F. A. Walter. . 720,864 

Sealing device, D. J. T. Hiett 720,806 

Sewing machine, L. Onderdonk 721,077 

Sewing machine, blindstitch, L. Onder- 
donk. 720,731, 720,732, 721,079, 721,081, 721,082 
Sewing machine looper mechanism, L. Onder- 
donk 720,733, 721,076, 721,078, 721,080 

Shade and curtain pole bracket, E. H. B. 

Lindhorst 720,938 

Shade and curtain pole bracket, combined 

window, C. T. Mitchell 721 ,062 

Shade bracket, adjustable, W. S. Heaton.... 721,040 
Shade roller, adjustable window, J. D. Camp- 
bell 721,014 

Shade, portable folding, W. F. Lawrenz 720,709 

Shade roller, W. G. Wiesencr 720,988 

Shaft coupling, E. C. Griffin 721 ,035 

Sheet metal angle section, E. G. Charle- 

bois 720,892 

Sheet metal siding, E. G. Charlebois 720,893 

Shingle kiln, J. M. Chapin 720,009 

Shoe polisher or inker, J. Johnson 720,930 

Shoe tree, M. Hayes 720,916 

Shutter worker and lock, J. H. Applegate. 720,874 
Sieve or bolting machine, gyrating, D. E. 

Burner 720,359 

Signaling apparatus, H. S. Hoover 720,043 

Singletree hook, J. W. Overholt 720,959 

Skirt holder, A. & E. C. Serfoss 721,096 

Skirt supporter, R. B. Melanson 720,832 

Sleigh runner knee, H. Blow 720,878 

Slicer, bread, meat, or vegetable, M. C. 

RatelifE 720,617 

Smelting furnace, zinc, J. P. Cappeau 720,664 

Smoke consuming furnace, Eddins & Bud- 
die 720,571 

Smoking device mouthpiece, J. E. Blake.... 720,555 

Snap hook, J. W. Collins 720,673 

Snap switch, W. C. Tregouing 720,858 

Snow removing device, J. A. Manion 720,942 

Soap lock, J. C. Corey 72 1 ,021 

Socket extension tap, H. F. Holland 721,042 

Soles of boots or shoes or securing together 
layers of material, attaching, L. A. 

Casgrain 721,016 

Spectacles or eyeglasses, B. T. Trueblood.. 720,859 
Speed changing and reversing mechanism, C. 

C. Riotte 721,093 

Speed regulator, V. G. Apple 720,652 

Sponge, J. R. & H. Campbell 720,980 

Spring. See Upholstery spring. 

Spring locking device, G. C. Locklin 720,715 

Springs, separable band for leaf, W. M. 

Harty 720,914 

Stacker, pneumatic, C. P. Jensen 720,697 

Stake, false top, J. R. Bowling 721,004 

Stall for horses, etc., portable shipping, 

A. Moffitt 720,725 

Steam boiler, J. B. & E. C. Doolittle 720,899 

Steam engine, J. W. Lyons 720,826, 720,940 

Steam generator, Wellington & Edwards.. 720,645 

Steam trap, Koehler & Monahan 720,701 

Steel, manufacturing, A. F. Mitchell 721,061 

Stereoscope, A. Sehwarz 720,849 

Stereotype plate easting apparatus, H. A. 

W. Wood 721,121 

Stone, artificial, W. G. & A. C. Roach 720,739 

Stones, producing artificial, E. Sehwanen- 

berg 720,848 

Stool, music, F. R. Bennett 720,776 

Stove, J. A. Sehulte 720,626 

Stove attachment, E. Jennings 720,589 

Stove band, detachable, C. H. Bailey 720,551 

Stove, gas, J. F. Adams et al 720,771 

Stud, E. Pringle 720,616 

Switch lever staff lock, T. H. Patenall 720,961 

Syringe, E. B. Wilder 720,648 

Table, J. G. Peace 720,842 

Table lock, pedestal extension, E. Tyden, 

reissue 12,083 

Tackle block, A. H. F. Straub 720,984 

Tag clasp, S. Dancyger 720,787 

Telegraph, printing, L. Cerebotani 720,668 

Telegraph system, W. E. Athearn 720,875 

Telegraphic system, J. Doyle 720,901 

Telegraphy, audible electrical, R. Oxlade.. 721,084 

Telegraphy, space, L. De Forest 720,568 

Telephone mouthpiece antiseptic attach- 
ment, C. W. Clough 720,783 

Telephone receiver holder, A. J. Briggs.... 720,880 
Telephone system, central energy, F. W. 

Dunbar 721,124 

Testing and measuring the strength or re- 
sistance of materials, apparatus for, 

C. Fremont 720,575 

Thermostat, incubator, L. P. Meister 720,722 

Threshing machine, W. H. King 720,699 

Threshing machine band cutter and feeder, 

A. A. Thomas 720,637 

Threshing machine straw baler attachment, 

A. J. Spencer 721,105 

Tie spacing jack, Murray & Havre 720,603 

Tile, roof, J. N. Mauntin 720,831 

Tile setting, J. H. Munro 720,836 

Tiling block for buildings, V. L. Mc- 

Cuskey 720,727 

Time recorder, workman's, C. E. Ongley, 

720,957, 720,958 

Tire, pneumatic, F. Toni 720,639 

Tire fastener, O. R. Gould 721,033 

Tobacco stemming machine, J. G. Havens. 720,802 
Tobacco wrapper and making same, M. W. 

Marsden 720,830 

Toilet room indicator, Allen & MeElney . 720,871 

Tool, electromagnetic reciprocating, C. 

Marshall 720,596 

Tools, holder on for pneumatic, H. S. 

C ovey 720,786 

Torpedo, railway, M. M. Carr 720,666 

Toy, .1. D. Atherton 720,876 

Toy, detonating, R. S. Wiescnfeld 720,768 

Toy gas balloon, A. J. King 721,051 

Toy money bank, R. E. Lintner 720,825 

Train order signal, H. De Wallace 720,569 

Tree supnort, expansion standard, W. Cart- 

wrignt 720,667 

Tree trimmer, A. M. Lamb 720,706 

Trench filler, Eilrieh & Brcekcnridge 720,906 

Trimmer. See Tree trimmer. 

Trolley, J. Spena 720,633 

Trolley, overhead, J. J. Bouchard ,.. 720,879 

Trolley wheel, T. McWilliams 720,612 

Trough carriers, dump gate for endless, J. 

Petersen 720,963 

Tube connection, J. H. Rosenthal 720,622 

Tube handling apparatus, T. J. Bray, Jr.. 721.006 

Tumbling apparatus, G. A. Curtis 721,027 

Twine holder. C. J. Lippold 721,055 

Type mold, F. H. Pierpont 720,736 

Typewriter ribbon mechanism, J. Alex- 
ander 720,992 

Typewriting machine, C. W. Walker, 

720,762, 720,763 

Typewriting machine, J. A. Smith 721,102 

Unloading vehicles, etc., mechanism for, V. 

R. Browning 720,557 

Upholstery spring, F. P. O'Brien 720,956 

Vaccination shield, R. W. Johnson 720,812 

Valve, load regulated, W. B. Mann 720,828 

Vehicle brake, W. L. Post 720.965 

Vehicle brake, electric; Speeht & Krueger. . 720,978 
Vehicle foot scraper attachment, J. K. Hun- 
ter 721 ,044 

Vehicle lifo guard, road, A. Hudson 720,809 

Vehicle motor, C. A. Lieb 720,713 

(Continued on page 16k) 
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William Allen White 

Will write a series of articles on the political situa- 
tion at Washington as he sees it from week to week. 
Exclusively in 

THE SATURDAY 
EVENING POST 

There are perhaps three or four men in the length and 
breadth of the country who can write on political topics 
•as sanely, shrewdly and clearly as Mr. White ; but not 
one of them possesses in like degree his fine native 
humor or his ability to wring the last drop of human interest out of his subject 
and into his writing. Mr. White has also the rare gift for stripping a complex 
theme of its non-essentials and showing it forth in its simplest terms. 

How the Cabinet Does Business 

By Charles Emory tSmitn 

Former Postmaster-General. A very general ignorance of the 
inner workings of the Cabinet room prevails, and yet the Cabinet 
is the least formal, the most active, of the arms of the Govern- 
ment. Mr. Smith will illustrate with anecdotes of actual occur- 
rence how the assembly handles grave questions. 

A Congressman's Wife 

A regular letter from one of the brightest women in Washington, giving us all the 
social gossip of the Capital, telling us the good things said at the social functions ; 
bright, sparkling, full of life — the social life of Washington. 

A^-The Saturday Evening Post will 
be sent to any address every week* 
from now to July 1st, 1903, on trial, 
on receipt of only 50 cents. 

/* is the handsomest weekly magazine you ever saw 

The Curtis Publishing Company, Philadelphia, Pa. 
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II. L. F. TREBEKT CO. 

10, 20, SO h. p. Kngines for Auto- 
mobiles and Launches, wtth trans- 
mission gear complete, with three 
speeds forward and one reverse, of 
the French type. Can be attached 
instantly without any 
extr;i connections. 




Our Kngint and Gears are 8 
as the latest French pre 
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~~- ROPE. 



MOST POWERFUL!. WIRE ROPE MADE 

BR0DERICK&BASC0M ROPE CO. 

ST. LOUIS, MO. 



Gasoline Launches 
and Engines 

Tregurtha Water=Tube Boilers 

Bargains in Second Hand Launches. 
Send six 2-cent stamps for catalogue. 

MURRAY & TREtJTTRTHA CO., 

340 West First St.. South Boston, Mass. 



Steam 
Launches 
and. Engines 



D. L.HOLDEN ' 

c REAL ESTATE TRUST B'LO'G,PHILA,RA. 

— OOLE MANUFACTURER ■•_ IIIAMIIirn 

Regealed ICE MACHINES 
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"The Sharer" 

A new foot power that can be applied 
to all light machinery. A kick starts 
the machine and an occasional kick 
keeps it going. Send for our Booklet 

SLOTKIN & PRAQLIN, 

2 10A Canal St., New York 




KNOCKABOUT LAUNCH 

$185.00 complete. 17 feet loner. 2 h . p. gas en- 
gine. Complete in every detail. A handsome and 
practical outfit. Write for descriptive circular. 
FRED 1EDART 
Yachts and .Launches 

3545 DeKalb St., St. Louis, Mo. 
Send Stamp for Catalog 




?8u USE GRINDSTONES? 

If so we can auppiy you. Ah size* 
mounted and uiiinonnred. always 
kept in stock. Remember, we make 
specialtyof selecting stones for all spe- 
cial purposes. SW Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 




I PRINT MY OWN GARD8 

Circulars, newspaper. Press, $5. 
Larger size, $18.00. Money saver. 
Bin: profits printing for others. 
Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory, The Press Co., Meriden, Conn. 



50 YEARS' 

EXPERIENCE 




Astronomical 



meering 

Instruments 

MANUFACTURED BT 

W. <fc. D. MOGEY, 

Bayoime City, N. J. 
KS r Send /or Catalogue. 





no" 

Yards Fine Poultry. 



RELIABLE 

is a word that stands for the 
best Incubators and Brooders 
___ the world. Each has special dis- 
tinguishing features. Send 10c postage for 
Book No. 19, just out, giving guaranty of 
maney back if incubator is not satisfactory. 
Reliable Tncnbator and Brooder Co., 

Bex U 105 quhwy . Illinois. 




Trade Marks 
Designs 
Copyrights Ac. 
Anyone sending a sketch and description may 
Quickly ascertain our opinion free w"h ether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Mann & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four month i, $1. Sold by all newsdealers. 

MUNN&Co. 36 ' B — 'New York 

Branch Office, 625 F St . Washington, I). C 
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Scientific American. 



February 28, 1903. 



Valuable Books! 

* * * 

READY MARCH 1st, 1903. 

Modern Machine 
Shop Tools 

Their Construction, Operation and Manipu- 
lation, Including Both Hand and 
Machine Tools. 
By W. H. VANDERVOORT, M. E. 

Large 8vo. 576 Pages. 673 Illustrations. Bound in Cloth. 

Price $4.00. 

An entirely new and fully illustrated work, treating 

the subject, of Modern Machine Shop Tools in a 

concise and comprehensive manner. Special care has 
been taken to eliminate all matter not strictly pertain- 
ing to the subject, thus making it possible to give the 
reader complete information pertaining to machine 
shop tools and methods in a single volume at a mode 
rate price. 

The work is logically arranged ; the various hand and 
machine tools being grouped into classes, and descrip- 
tion of each is given in proportion to their relative im- 
portance. The illustrations represent the very latest 
tools and methods, all of which are clearly described. 
Bach tool is considered from the following points : 
FIRST— Its construction, with hints as to its manu- 
facture. 
SECOND— Its operation, proper manipulation and care. 
THIRD— Numerous examples of work performed. 



TWENTY-THIRD EDITION 

• j _ * ft _ • . 




1,100 



By GEORGE H. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 

Pages. 900 Illustrations. Cloth Bound. Postpaid, 

¥5.00. Half Morocco, Postpaid. $7.00. Or 

Volumes Sold Separately : Cloth. $3.00 

per Volume ; Half Morocco, 

$4.00 per Volume. 

EXPERIMENTAL SCIENCE is so well known to 

many of our readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decic! ed some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since t lie last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example, 
have been made. It. 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely hound in 
buckram. 




DIES 



Cyclopedia 




Vehicle spring, T. G. Stevens 

Vehicle steering mechanism, F. A. Law.... 

Vehicle storage brake, H. Edeline 

Vehicle support, elastic, A. Pulbrook 

Vehicle top, Lawrenz & Kauth 

Vehicle top, L. Brockmeyer 

Vehicle top prop block, R. C. Schemmel.... 

Vehicle wheel, J. B. Boulicault 

Vehicles, spark advancing and retarding 
mechanism for explosive engine, L. P. 
Mooers 

Veneering columns, E. Tyden 

Ventilation of rooms or buildings, S. Timok- 
hovitsch 

Vessels, treating metallic, J. A. Brooks .... 

Vise, quick-acting, E. R. Cook 

Vulcanizing apparatus, W. R. Smith 

Wagon brake block, P. L. Jones 

Washing machine, A. N. Verdin 

Water by electrolysis, apparatus for decom- 
posing, W. F. M. McCarty 

Water softening, filtering, and purifying ap- 
paratus, T. Waite 

Water wheel current, E. A. Speegle 

Wave motor, F. H. Reed 

Weighing machine, F. F. Meyer 

Weir, automatic, E. O. Mawson 

Wheel, W. N. Haring 

Whifflotrce clip, E. B. Welles 

Whiflletree hook, Bray & Seegar 

Window screen hanger, W. H. Fishburn.... 

Window sht If bracket, F. M. Hazzard 

Window ventilator and weather shield com- 
bined, Lewis & Fessenden 

Wood carving machine, B. W. Storey 

Wool fabrics, making, J. Tourigny 

Wool lubricant and making same, G. B. 
Holden 

Wrench, M. L. Cochran 

Wrench, L. Coes 

Wrench and thread cutter, combined, C. 
Benesh 

X-ray apparatus, E. W. Caldwell 

X-ray tracer, F. Moritz 

Yoke, neck, G. T. Hyde 



721,107 
720,036 
721,031 
720,066 
720,710 
721,007 
720,625 
721,002 



721,066 
720,760 

720,755 
720,660 
720,805 
720,631 
720.814 
721,110 

721,068 

721,111 
720,750 
721,000 
720,045 
720,721 
721,038 
720,866 
720,556 
721,125 
720,583 

720,712 
721,108 
720,857 

720,022 

720,784 
720,785 

720,554 
720,888 
720,599 
720,606 



DESIGNS. 

Candlestick, B. Bachle 36,231 

Spoons, etc., handle for, Crees & Court 

36,220, 36,230 

Watchcase, L. C. Calame 36,228 



THEIR CONSTRUCTION AND USE 

For the Modern Working of 

Sheet Metals. 

By JOSEPH V. WOODWORTH 

Octavo. Cloth. Very Fully Illustrated. 

Price $3.00 Postpaid. 

This book is a complete treaiise on the subject 
and the most comDrehensive and exhaustive one in 
existence. A book written by a practical man for 
practical men, and one that no diemaker, machinist, 
toolmaker or metal-working mechanic can afford to be 
without. 

Dies, press fixtures and devices from the simplest 
to tbe most intricate in modern use, are sbown, and 
their construction and use described in a clear, practi- 
cal manner, so that all grades of metal-working me- 
chanics will be able to understand thoroughly how to 
design, construct and use them, for the production of 
the endless variety of sheet-metal articles now in daily 
use. 

REVISED and ENLARGED EDITION 

The Scientific American 

Of Receipts, 
Notes svrvd 5 
Queries. V 

15,000 Receipts. 734 Pages. 

Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 

in Half Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not onl y to 
the specialist, but to the 
general reader It should 
nave a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtian 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 

JUST PUBLISHED 

HARDENING, 

TEMPERING, 
ANNEALING 

Evnd 

FOR.GING OF STEEL 

By JOSEPH V. WOODWORTH 
Author of " DIES, Their Construction and Use." 

Octavo. 280 panes. 200 Illustrations. Bound in Cloth. 

PRICE. $2.50 

A new work from cover to cover, treating in a clear, 
concise manner all mo dernp roc esses for the Heating. 
Annealing, Forging, Welding:, Hardening: and 
Tempering of steel, making it a hook of great practi- 
cal value to metal-working mechanics in general, with 
special directions for the successful hardening and tem- 
pering of all steel tools used in the arts, including milling 
cutters, taps, thread dies, reamers, both solid and shell, 
hollow mills, punches and dies, and all kinds of sheet 
metal working tools, shear blades, saws, fine cutlery, and 
metal cutting tools of all description, as well as for all 
implements of steel, bothlargeand small. In th«s work 
tbesimplest and most satisfactory hardening and tem- 
pering processes are given. 

HT" Full descriptive circulars of above books will be mailed 
free upon application. 

MUNN & CO., Publishers, 

361 BROADWAY NEW YORK. 



TRADE MARKS. 

Antipyretics, narcotics, and soporifics, F. A. 
Luyties 

Antiseptics, certain named, W. H. Metcalf. 

Blowers and forges, Champion Blower & 
Forge Co. 

Boots and shoes, leather, kid, or vici, San- 
ger Bros 

Bronze powders, S. Gallinger 

Canned fruits and vegetables, H. C. Baxter 
& Bro 39,821, 

Corsets, Weingarten Bros 

Corsets, Royal Worcester Corset Co 

Fats and lard, cooking, Sherman Oil & Cot- 
ton Co 

Foods, prepared cereal and breakfast, Bat- 
tle Creek Food Co 39,818 to 

Gas mantles, incandescent, Liberty Mantle 
Manufacturing Co 

Heaters, hot water and steam, Abendroth 
Bros 

Leather waterproof dressing, J. Hartigan. . . 

Lubricating greases, J. R. Wise 

Medicinal preparations, certain named, A. 
J. Krerbiol 

Medicine, cancer, J. V. Morrison 

Oils and compounds, lubricating, Ironsides 
Company 

Pencils. G. Schwanhauser 

Perfumed preparations in powdered, paste, 
solid, and liquid forms, Batcheller Im- 
porting Co 

Perfumery, Frederick Stearns & Co 

Pipe fittings, Pasteur-Chamberland Filter 
Co 

Sauerkraut, Saginaw Realty Co 

Silk fabrics, Stirling Sil k Mfg. Co 

Slippers and shoes, certain named, McFarlan 
& Co 

Soap and soap powders, scouring, Floridine 
Mfg. Co 

Syringes or douches of rubber, Meinecke & 
Co 

Wax, apparatus for melting sealing, Denni- 
son Manufacturing Co 



30,816 
39,815 



39,805 
39,810 



39,822 
39,802 
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39,824 
39,820 
39,826 



39,828 
39,806 

39,808 



39,814 



39,807 
39.799 



38,811 
39,812 



39,827 
39,823 
39,801 



LABELS. 

'Dr. Gordon's Cough Balsam," for medi- 
cine, Phenic Oil Co 

'Dr. Tiniest Universal Health Drops," for 
medicine, Brinkmann & Co 

'Dragon Carbon Paper," for carbon paper, 
Carter's Ink Co 

'Dragon Typewriter Ribbon," for type- 
writer ribbons, Carter's Ink Co 

'Duplex Oil," for machine oil, A. E. Poul- 
sen 

'Grape Fruit Tablets," for medicine, Grape 
Fruit Tablet Company of Baltimore City 

'Harris' New Blood Tonic," for blood 
tonic, L. H. Harris 

'Lan4 of Promise Wine," for wines, S. 
Elias 

'Mi Luisa," for cigars, Balasguide & Co... 

'Nomorepain," for medicine, C. G. F. 
Richter 

'O-Mie, " for wall paper and fresco cleans- 
ers, Sanitary Chemical Co 

'Pearl Brand," for canned oysters, J. Mes- 
sina 

'Prosit," for table water, Oak Grove 

'Roller Tray Trunks," for trunks and trav- 
eling bags, H. W. Rountree & Brother 
Trunk and Bag Co 

'Scallop Cocktails," for a beverage, Wil- 
mington Shell Fish Co 

'Security Stock Food Glutenized," for stock 
food, F. B. Dennie 

'The Monarch Brand Fancy Creamery But- 
ter," for butter, Laahs Brothers 

'The Poplars," for cigars, American Litho- 
graphic Co 

'Vermintene," for an insect exterminator, 
H. Gellner 

'Vigor Vito Capsules," for medicine, J. H. 
Stauter 



39,804 
39,809 
39,817 
39,825 



9,751 

9,750 

9,745 

9,746 

9,763 

9,753 

9,748 

9,757 
9,758 

9,752 

9,762 

9,760 
9,755 

9,744 
9,756 
9,761 
9,754 
9,759 
9,747 
9,749 



PRINTS. 

"A Carrom Board Makes a Happy Home," for 
game boards and apparatus, Carrom- 
Archarena Co 616 

"A Life Saver," for porous plasters, Ameri- 
can Lithographic Co 618 

"He Makes It Known to Every Zone," for 

baking powder, Chapman & Smith Co 619 

"Library and Dining Combination Billiard and 
Pool Tables," for billiard and pool tables, 
Carrom-Archarena Co 617 

"Prune Juice," for smoking and chewing to- 
bacco, Hill & Mayers 620 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided tn> name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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STRENGTH 

Twenty-five years ago in acquainting jewelers with the 
strength of the Jas. Boss Stiffened Gold Watch Cases, 
an enterprising saJesman used the method here shown. 
Jas. Boss Cases are still the strongest cases made. As 
good as solid gold in appearance. Better than gold in 
wearing quality. Less than solid gold in cost. In ft 

MS. BOSS 



Stiffened 
GOLD 



Watch Case 

there is a layer of very hard composition between an 
Inside and outside- layer of solid gold reducing the cost 
of tbe case, and adding greatly to its strength. 

BOSS Cases are guaranteed to wear for 25 years; are 
recognizedas the standard, and sold as such by all 
jewelers. Write us for a booklet, 

Ei?Thc Keystone Watch Case Company, Philadelphia. 

By This Mark You Know Them 




MAGNETIC Metal Separator 

The best contrivance for separating 
iron turnings, filings etc., from brass 
and other materials. Cylinder 
shown in cut has 300 magnets to 
which the iron adheres, separating it 
from all other particles. Brass stock 
thus cleaned can be used tor best 
kind of work. 3 sizes. 1,500 to 4,000 
daily capacity and upwards. In use 
in the leading factories. Manuf'd by 
Ezra Sawyer, Worcester, Mass. 



Hang Your Electric Light on a 

Two Balls Adjuster 

and place it or take it just where you want it. 
Raise and lower your light at will— all with 
automatic adjustment For full description 
send for our Pamphlet No. 30. 



THE 



VOUGHT-BERGER COMPANY, 
La Crosse, Wis. 
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Telephones 

$3.50 

House 'phones, any number on line, for 
home or factory. Complete line of tele- 

})hones and supplies for exchanges, party 
ines, farmers' lines, etc. Write for book- 
let " How to Construct a Telephone Sys- 
tem." Catalogues free. 
JULIUS ANDRAE & SONS CO., . 
W. Water St., Milwaukee, Wis. 




lOO CANDLE 
_ POWER 



i 



The 

"SUN" 
outshines 
them all. 

"SUN' 

Incandescent 
Gasoline Lamp 

Brilliant, safe, simple, ociorlesa, 

clean and y z the cos», of kerosene. x 

Conforms to all insurance u underwriters' 
rules. Branch supply depots in all the 
larger cities. Write for catalogue. 

Agents secure territory— write to-day. 

Sej VAPOR LIGHT CO., Bos 605, Canton, . 

(Licensee of the ground patents for vapor lampg.) 



The'ClarkSintz" 

Marine, Stationary and Automobile 
Gasoline Engines and Transmission 
Gear. Engines, Single, Double and 
Three Cylinder. Cut shows Double 
Cylinder Marine Engine. 
Send for circular. 

Manufactured by 

CLARK SINTZ, 

S. E. cor. Fulton & Front Sts. 
Grand Rapids, Mich.. U.S.A. 
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PLAY BILLIARDS | 

AND POOL 

IN YOUR LIBRARY MM 

OR DINING ROOM f*^ 
J 



1 



THE " TU1LERIES '* 

Combination Library, 
Fool and Billiard Table 

$95.00 

A rich, genuine mahogany Libtary Table, 
which becomes, by simply removing tbe t«p, 
a superb billiard and pool table; size, 3x6 it. 
Bed of finest Vermont slate. Regulation rub 
ber cushions. Furnished with complete Poo! 
and Billiard outfit. Weight about4(J0 pounds. 

40 pieces of equipment Included 
with each table— complete for pin) - 
inj* 26 different games. 

We make twelve styles oE Combinat'on Li- 
brary and Diniug Pool an 1 Billiard Tables ; 
prices, $60 to $150. Portable Billiard and Pool 
Tables, $ « to $40. Freight prepaid east of 
Omaha. Proportional allowance beyond. Sold 
ou (he installment plan if desired. 

Write for our Catalog B, and ask for name 
of dealer selling these tables in your town. 

CARROM-ARCHARENA CO., 
Dept. S.A.. Ludington, Mich. 

Largest Manufacturers of 
Game Boards in the World. 




FREE FOR. 30 DAYS. mkwm 

We will send our grand new book "HOW TO MAKE 
MONEY WITH POULTRY AND INCUBATORS" 
free, postpaid, forthe next 30 days to all whomefr 
tion this paper In writing for it. It's the bestirs 
ever published. 8x11 ins. 196 pages. Handaonw 
original illustrations. 12 special chapters on vital 
poultry subjects. Write to our nearest offioe for it. 
Cyphers Incubator Co., 
Buffalo, N. Y., Chicago, III., 

Boston, Maes., New York, N. ¥. 



THE INTERNATIONAL. 
KEROSENE OIL. ENGINE 

is the most simple, compact and power- 
ful ever constructed for practical pur- 
poses. Needs less attention, is less lia- 
ble to getout of order and is cheaper 
to run than any engine manufactured. 
Simple, durable, economical and relia- 
ble. Nothing but ordinary Kerosene 
Oil required to run it. Safe and easily 
operated. 
International Power Vehicle Co., 

STAMFORD, CONN. 





NewType 
FrencHCoil 

If you buy of the Dow Company you 
get the latest and best ideas in the 
coil line, bend for catalog. Forauto- 
mobile and all kinds of gas engines. 

Dow Portable Electric Co., 

BBAINTHEE, MASS. 



HOLLAND 

MOTORS 

j POtTK SIZES 

1Mb* P-j air-cooled for Bicycles; 
also all accessories for 
Motor Cycles. 
; 33f h> P-» air or water-cooled. 
* P' P'» water-cooled. 
10 h. p., water-cooled. 
Send for Catalogue and Price List. 

The Holland Auto Co., ISS^ftfl*- 




^TYPEWRITERS^ 



AU the Standard machines SOLD or RENTED ANY- 

, WHERE at HALF MANUFACTURERS' PRICES, 

Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium. 203 LaSaiie St., Chicago 



CAS ENGINE 
IGNITERS 

For Stationary, Marine 
and Automobile. 
Will deliver spark with one or two j 
turns of fly-wheel; either touch or I 
jump spark coils. No battery, no! 
switches, no belt. Can be attached f 
to a^iy engine now using Batteries. 
Fully guaranteed. Write forcir- 1 
cular. Price, $15.00. 
QUEEN ELECTRIC CO., 814-818 B'way, Cincinnati, 0. 





The Franklin Gas Engine 

One-Hall' Horse Power 

worth $100 complete. We sell all neces- 
sary castings, materials and detail draw- 
ings for $16.50. For real work— not a toy. 
450 revojutions perminute. Upright or 
horizontal form. Finished parts sold 
separately. Runs by gas or gasolene. 
For boys ana men with a mechanical 
tUTZL Write for circular 9. 
•* PARSELL & WEED, 

199*181 West 81st St., New Tork. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 

Drill Chucks, Little Giant . 

Drill Chucks 

Improved, 

Oneida Drill 

Chucks. Cut- 
tin g-off 

Chucks.Scroll^ 

Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks. Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co.. Oneida, N. Y„ U. S. A, 
Ask for catalogue in English, French, Spanish or German, 
First phize at Columbian Exposition. 1S93. 






I will Ship to any Station in the United States for 

THE CELEBRATED 



WILLARD STEEL RANGE 



It has six 8-inch lids; 15-eallon reservoir; large warming closet; oven 21 ins. deep, 17 ins. 
wide, 13 ins. high ; top cooking surface. 30x86 ins.; lined throughout with Asbestos ; Duplex 
grate; burns wood or coal. Guaranteed in every repect; weighs -*00 lbs. Write tor free 

" • " AGENTS WANTED. 




descriptive circular and testimonials. 
WM. G. WILLARD, Dept. 112,, 



619-21 N. 4th Street, St. Louis, Mo. 
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It's a Guarantee of Quality 

2,000,000 
Sold in 12 Years 

EVERY REEL WARRANTED 

Booklets mailed free 

The Andrew B. Hendryx Co. 

New Haven. Conn., U.S.A. 



AW FABER 

Manufactory Established 1761* 

LBA[> PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
HUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York, N. V. 

GRAND PRIZE. Highest Award, PARIS. 1900. 




FERNU GAS HEATER. 
Special Price, $1. 
Will Heat Your Room at cost \i cent 
per Hour. Absolutely Odorleaa. 
J. BURKE, 3 Ann St., Opp. Astor House. 

STUDY ELECTRICITY $|.50 

^^ by an effective and cheap method. I give B 

I you 287 pages of studies, 95 diagrams and illustrations, ^ 
20 tables and complete system of questions and an- ■ 
swers. All bound in book form for 81.50. Complete I 
course giving you a practical working knowledge of I 
electricity in all its branches. Remit today. m 

THE ACME PUBLISHER, R. 1018, 153 LaSalle St., Chicago. M 



THE ELECTRIC HEATER.— A VALU- 

able paper, with working drawings of various forms of 
the electrical beaters, including electric soldering iron, 
electric pad for the nick, etc. 6 illustrations. Scien- 
tific American Supplement 1112. Price 10 cents. 
For sale by Munn&Co. and all newsdealers. 




THE COMPLETE 
KITCHEN CABINET 

Made of Oak, has a 60 pound flour 
bin, kneading board, dish pan, plenty 
of drawers, etc. Everything that a 
cabinet should have. Made very 
substantial and well finished. Better 
ihan a pantr*'. Ornamental and use- 
ful. Price $16. Fully guaranteed 
and shipped on five ays' trial. 

McCLl'KE MFG. CO., 

Marlon, hid.. I . S. A. 

Write for descriptive circular. 



TOOLS AS A TOPIC 

must be interesting to every handi- 
craftsman. There is a mine, of infor- 
mation in 

M( -tgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbook of reference. Pro- 
fusely illustrated. Sent by mail for 
25 cents, discount sheet included. 
MONTGOMERY & CO., 
106 Fulton St., New York City. 





Rawhide Pinions and ' 
Accurate Metal Gears 



Can furnish anything in 
this line. Get our prices 

THE NEW PROCESS RAWHIDE CO. 
Syracuse. N. Y. 



Transfer Service 

WITH OUR 

CHAIN BLOCK 

Traveling CRANES 

Very Efficient. Not Costly. 

Bulletin No. S M, Ready. 

PAWLING & HARNISCHFEGER, 
CRANE MAKERS. 168 Clinton St., Milwaukee, Wis. 





We Can Double tKe 
Income of One Man 
in Every Factory 

We want one man in every factory— a good 
talker and one who has the confidence of 
his fellow-employes and his neighbors, to 
present to them an investment proposi- 
tion of the highest character on the easy 
payment plan. We can show you bow to 
increase your income by $500 to $1,500 a 
year without interfering in the least with 
your present employment. 
Write at once to secure this opportunity 
for your factory. 

D. N. GRAVES 

94-^ MilK St., Boston, Mass. 



DRYING MACHINES. 



S. B. WORRELL, 
Hannibal, Mo. 



Patents, Trade Marks, 

COPYRIGHTS, etc., 

Address MUNN W COip of Patents. 

Office of the Scientific American 
861 Broadway, New York. 

Branch Office : 625 F St., Washington, D. C. 

Hand-book Sent Free on Application. 



NEW BOOKS, ETC. 
Civil Engineer's Pocket Book. By John 
C. Trautwein, Civil Engineer. Re- 
vised by John C. Trautwein, Jr., and 
John C. Trautwein, III. New York: 
John Wiley & Sons. 1902. Pp. 1078. 
For many years Trautwein's book has been, 
perhaps, the most consulted reference work to 
be found on the civil engineer's and the me- 
chanical engineer's desk. Its tables have al- 
ways proven trustworthy and of great in- 
trinsic value. The present edition is the 
eighteenth. Its revisers have made not a 
few changes which, it must be confessed, have 
improved the work. The most radical and 
extensive of all the changes are those on 
trusses, etc. The chapters have there been al- 
most entirely rewritten and completely modern- 
ized. More than Ji70 pages of new matter have 
been added. Consequently the new edition is 
considerably larger than its predecessors. 

A Discussion of Composition Especially 
as Applied to Architecture. By John 
Vredenburgh Van Pelt. New York: 
The Macmillan Company. London: 
Macmillan & Co., Ltd. 1902. Pp. viii, 
275. 
The present discussion of composition is di- 
vided into six parts. The first treats of the 
general laws of character and art ; the second, 
general technical laws : and the last four have 
to do with applications, the third and fifth 
being respectively theoretical discussions of 
decoration and plans ; the fourth and sixth 
contain practical suggestions on the same sub- 
ject. Since an analysis of composition is 
necesarily more negative than positive, it fol- 
lows that the author's method of explaining 
consists more in pointing out what should not 
be done rather than what should be done. 

Elements of Electrical Engineering. A 
First Year's Course for Students. By 
Tyson Sewell. New York: D. Van 
Nostrand Company. 1902. 12mo. Pp. 
332. Price $3. 
Considered as a treatise on elementary en- 
gineering or — as the sub-title of the book more 
aptly terms it — "A First Year's Course for 
Students," it cannot be denied that the work 
before us has merit. But as in most books of 
this character, the arrangement is open to cri- 
ticism. To begin with Ohm's law is undoubted- 
ly a good plan, but the author's steadfast ad- 
herence to the time-honored method of ex- 
plaining the law is hardly to he considered 
an aid to clearness. For an elementary book 
the work sometimes goes into too much de- 
tail, and sometimes omits important subjects. 
It seems to us unnecesary to have discussed 
so elaborately manufacturing processes, and it 
might have been advisable to have included 
something of the' alternating current, which 
plays so important a part nowadays in long- 
distance transmission. 

Recipes for the Colour, Paint, Varnish, 
Oil, Soap and Drysaltery Trades. 
Compiled by an Analytical Chemist. 
London: Scott, Greenwood & Co. New 
York: D. Van Nostrand Company. 
1902. Pp. 347. Price $3.50. 

Knowledge Diary and Scientific Hand- 
book for 1903. Containing Original De- 
scriptive Articles on Practical Work 
with the Spectroscope; the Observation 
of Variable Stars; the Choice of a Mi- 
croscope ; Meteorological Observations ; 
Systematic Botany and Monthly As- 
tronomical Ephemeris; the Paths of 
the Principal Planets for the Year, Il- 
lustrated with Charts; Astronomical 
Notes and Tables, with an Account of 
the Celestial Phenomena of the Year; 
and Twelve Star Maps showing the 
Night Sky for Every Month in the 
Year, with Full Descriptive Account 
of the Visible Constellations and 
Principal Stars; a Calendar of Not- 
able Scientific Events; an Obituary 
for the Year. Issued in conjunction 
with Knowledge. London: Knowl- 
edge Office. 

Bacterial Treatment of Crude Sewage. 
Fourth Report by Dr. Clowes. Ex- 
perimental Treatment of London 
Crude Sewage in Settling-Tanks and 
Coke Beds at Barking and Crossness. 
Presented to the Main Drainage Com- 
mittee of the Council by Prof. Frank 
Clowes, D.Sc. (London) F.I.C. (Chief 
Chemist to the Council), on April 17. 
1902. James Truscott & Son. Ltd., Suf- 
folk Lane, Cannon Street, E. C. 

The Hardwood Finisher. With Rules and 
Directions for Finishing in Natural 
Colors and in Antique, Mahogany, 
Cherry, Birch, Walnut, Oak, Ash. Red- 
wood, Sycamore, Pine and all Other 
Domestic Woods. Also Miscellaneous 
Rules for Filling, Stainine. Varnish- 
ing, Polishing, Dyeing, Gilding, and 
Bronzing. Together with Hints on 
the Preparation of Woodwork for the 
Finisher. Compiled and Edited by 
Fred T. Hodgson. Author of "The 
Steel Square and Its Uses," "Practical 
Carpentry," etc. Second Edition, 
greatly enlarged. New York: The 
Industrial Publication Company. 1902. 

Kaufmaennischer Beitrag zur Loesung 
der Schienenstossfrage. Von Max 
Barschall. Berlin W. 35, Liitzow- 
strasse 105. "Gutenberg" Druckerei 
und Berlag, Act.-Ges. 
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OF EVEHY 



OK ALL KINDS 



Ai9 223 NOTtTH UNION ST t; HI tJAXHJ, XliJu. U. ». -A.. 




A UNIVERSAL 
POCKET MEASURE 

The only practical all around measure 
;ever made. Measures curves of all kinds 
as easily as straight work. Simpler than 
a iule for it is a revolving rule. A time, 
brain and money saver. Absolutely ac- 
curate. Measures any distance Can be 
set at "zero" at will. Any one can use it. 
Highest endorsements. Send for free 
detailed description. Agents Wanted. 

STECKENREITER MFG. CO., 
90 Lakh Street, Chicago. 



SALESMEN AND 
AGENTS WANTD. 

BIG WAGES— Our Famous Pur- 
ltan Water Still, a wonderful inven- 
tion— beats Filters. 73,000 already sold, 
.9 Demand enormous. Everybody buys. 
J3 Over the kitchen etove It furnishes 
1 plenty of distilled, aerated, delicious, 
Pure Water. Only method— savea 
lives and Dr. billa; prevents typhoid, 
malaria fevers, cures disease. Write 
for Booklet, New Plan, Terms, 
Etc. FREE. Address, 

Harrison Mfg. Co., 16 Harrison B.dg., Cincinnati, 0. 




GASOLINE 

ENGINES 

Marine & Stationary 

from 1-4 to 16 H. P. 

A thoroughly satisfactory engine 
aT a moderate price. 

Write for catalogue. 

THE CLIFTON MOTOR WORKS, 

233 E. Clifton Ave., Cincinnati, O 




t SOTii CENTURY CUT 

REM OH DIAMONDS 

1 Carat 20th Century Cut 

Remota Diamond Ring or 

k^ Stud, Solid-Gold An nn 

^mountings, each 90 .UU 

or both at $5.00. Sent 

by registered mail upon 

\ receipt of price. THE 

• finest imitations 

ON EARTH. Our magnificent cata- 

"^^**' log fully describing them i"fji™f" 
and explaining how to order, mailed ■• KPp 
to any address jpon request ■ ■■■■■■ 

, NO AGENTS WANTED. 

REMOH JEWELRY COMPANY, 

834 OLIVE STREET, ST. LOUIS, MO. 





ACOOD INVESTMENT 

K*or Si. 75 we will send by express (not prepaid), 
complete N. D. Outfit with full instruc- 
tions for learning TELEGRAPH 
OPERATING. 

A fascinating study 
that will enable you 
to earn good wages. 
£end 25 cents for uni- 
versal dating stamp, 
by mail, postpaid. 
Send forourcatalog. 
Established 18711. 
20 Park Place New Yr;rk 




MODEL'S fCHICAGO MODELWORKS 

K?)o//w&j7»«» /79E - MAD/SON Sr CHICAGO. ILL. 
ESTABLISHED I8672&- write for caialggueofmoqelsupplie s. 



We Invite correspondence with Inventors having j 
Patents to sell or place with manufacturers on a royalty. 
Amer. Inst, of Inventor's Co., Buffalo, N. Y., U. S. A. I 



IE PLATES-EMPLOYEE CHEC 
iv ' •KEYTAGS.BAGGAGEC'XS&BADGES-H 
J.RobbinsMfg.Co.58 kneeland St. 

Smd for Catalogue: BOSTON. MASS. 



Manufacturing p ^% D C. A I B 
or Paient Rights P \J W\ OMLL 

COMPOUND AUTOMOBILE ENGINE 

Through the reverse lever the distributing 
valve is opened or closed at the will of the 
operator, making the engine simple or 
compound. Features— Minimum parts 
and lubrication, small clearances, steam 
economy. 

PAUL L. CROWE, 1770 Amsterdam Ave., New York. 





NotHirvg Better Me^de at Any Price than 

I5he Thomas Tonneav 

MODEL No. 18 

PRICE il, 400.00 

E. R. THOMAS MOTOR COMPANY. Buffalo, N. Y. 
Art Catalogue Free. 1206 Niagara St. 



V0LNEY W. MASON & CO., 

Friction Pulleys,Clutches& Elevators 

PROVIDENCE, R. I. 



THIS BEATS NEW JERSEY." 

Charters procured under South Dakota laws for a few 
dollars. Write for Corporation laws, blanks, by-laws 
and forms to Philip LAWRENCE, late Ass'1 Sec. of State, 
Huron. S. Dak. or Room K, 20th floor, 220 B'way, N. Y. 

Magical Apparatus. 

Grand Book Catalogue. Over 700 engravings, 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 

FVDERT LUnnEI MAKERS. Models.Patterns, 
I. Ar.Cn I IflUUCL Dies & Novelties. Experiment- 
al work. Wagner Mfg. Co., 9 Mohawk St., Chicago, 111. 



Dl APLfCMITUO~ Send us your address and we 
DLHUrvOITII I rlO will forward, free of charge to 
any part of the world, a sample copy of The Blacksmith 
& Wheelwright, the oldest and best paper of its kind. 
M. T. Richardson Co., Publishers, New York City, U.8. 

A SOUTHERN LOCATION 

For Manufacturing, Mining, Lumbering or Farming on 

SOUTHERN RAILWAY 

In Alabama, Georgia, Kentucky, Mississippi, North 
Carolina South Carolina, Tennessee and Virginia. 
Write for information and a copy of the Southern 
Field, a 16-page magazine, giving information about the 
South. 

M. V. RICHARDS. 

Land and Industrial Agent. 

Washington, D. C. 



FREE 



"SELF CULTURE, TheGolden 
Key to AJ1 Success in Life," free if 
ordered at once. Address 
BOX S. A. 29, Kenwood, Cal. 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y- 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 



RUM I1PRQ of Special Machinery. Models, 
UUILULIlO Experimental work. Inventions devel- 
oped. The Fenn-Sadler Mach. Co., Hartford, Conn 



MHflPIQ * EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 



TELEGRAPHY 

Omnigraph Co., 52. 



Experimental & Model Work 

Cir. & advice free. Wm.Gardam &Son,45-61 Rose St.,jv.Y. 



ICE 



MACHINES, Corliss Engines, Brewers 
and Bottlers' Machinery. THE 



. VILTER 
Clinton Street, Milwaukee Wis. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow&Bro.. 181 Seneca St. Cleveland, o. 



PA ITER N MAKERS Castings of all kinds 
MODEL AND EXPERIMENTAL. WORK 

GIBSON & FUCHS, 182 W. Houston St., New York. 






INVENTIONS DEVELOPED. 

WALTER K. FREEMAN, M.E. 

Special machinery, electrical and chemical ap- 
paratus made on short notice. Good accommo- 
dations for inventors. 103 E. 23d St., New York. 



I 



Circular free. Wonderful auto- 
matic teacher. 5 styles. $2 up. and Experimental Work. " General Machine Work, 
Cortlandt St., New York "" " 



Dies, Tools and Special Machines. Models 
rid Experimental Work. General Machine Work. 
Ph. J. Bender & Sons, Inc.. 87 Frankfort St.,NewYork 



D.M.TUTTLE CO. 



10 HIGH ST. CANASTOTA.N.Ya 



fA<l 



—< GASOLINE ENGINES & LAUNCHES. -— 



NOW READY. 



Compressed Air 

ITS PRODUCTION, USES AND APPLICATIONS. 



By GARDNER D. HISCOX. M. E. 

AUTHOR OF "MECHANICAL MOVEMENTS.' 



LARGE 8V0. 820 PAGES. 

PRICE, bound in Cloth. $5.00. 



547 ILLUSTRATIONS. 

Half Morocco, $6.50, 



A complete treatise on the subject of Compressed Air, comprising its physical and operative 
properties from a vacuum to its liquid form. Its thermodynamics, compression, transmission, expan- 
sion, and its uses for power purposes in mining and engineering work ; pneumatic motors, shop tools, 
air blasts for cleaning and painting. The Sand Blast, air lifts, pumping of water, acids and oils ; 
aeration and puriBcation of water supply; railway propulsion, pneumatic tube transmission, refrigera- 
tion. The Air Brake, and numerous appliances in which compressed air is a most" convenient and 
economical vehicle for work— with air tables of compression, expansion and physical properties. 

A most comprehensive work on the subject of Compressed Air 

A special illustrated circular of this hook 
will be sent to any address on application. 



MUNN «Sl CO., 

Publishers of the Scientific American, 361 JSroadway, rfeW York> 
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175 Miles 

at a 30 to 40-mile per hour rate, if desired, can be traveled in 

The Winton 

with only one filling of easohne, lubricating oil and water. If you 
don't know where to see one of the new 1903 models, writ* us. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0. 



Fisk Tires 

bare reached tbe hleh water 
mark of perfection. 

Write for Booklet that tells about them. 

FISK RUBBER CO., Chicopee Falls, Mass. 




Meet every requirement of business 
or pleasure in the most perfect man- 
ner. Extreme simplicity of construc- 
tion ; operated with ease and safety 
by anyone. Trim, graceful, smooth 
running, entirely reliable — National 
automobiles are ideal for practical 
everyday service. 

Write for our illustrated catalogue showing I 
many new and improved electric vehicles. 

Na.tiona.1 Motor Vehicle Co.. 
900 E. 22d St., Indianapolis. Ind. 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur s Use. —The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mnde by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American supplement. No. 1182. Price 10 cents. 
For sale by Munn & Co., *U Broadway, New V'ork City, 
or by any bookseller or newsdealer 

CRUDE ASBESTOS 

DIRECT FROM MIMES 

R.H.MARTIN, 

OFFICE, ST.PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 
for Manufacturers use 






AUTOMOBILES 

The following models are entirely new tbis season : 

24 H. P. GASOLENE TOURING CAR 

LIGHT ELECTRIC RUNABOUT 

SPECIAL SERVICE WAGON 

HANSOM 

REAR-DRIVEN and 

INSIDE-OPERATED COUPES 

VICTORIA PHAETON 

DELIVERY WAGONS and TRUCKS 

of from %-ton to 5-ton Capacity 

Catalogue will be sent on request. Also 
Special Bulletins with complete detailed 
information for each vehicle separately. 

Electric Vehicle Company, 

H a^rtf ord. Conn. 

New Tore Salesrooms— West 39th Street, opposite 
Metropolitan OperaHouse. 
Boston— 43 Columbus Avenue. 
Chicago— 1421 Michigan Avenue. 



*♦; 
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We manufacture gears 
and bodies suitable for 
all purposes. We also 
sell supplies and can 
furnish any part or all 
the parts for a gasoline 
or steam rig. See our 
late catalogue, FREE. 

NEUSTADT- 
PERRY CO., 

926-830 S. 18th St., 
St. L»uis, Mo. 



Howe & Co., 51 Hudson St., New York, Export Agents. 




CHARTER ENGINE 

Any Place 
by Any One 

for Any Purpose 
Stationaries, Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 

Fuel— Gasoline, Gas, Distillate. 
Send for Illustrated Catalogilf and Testi- 
monials, and state. Your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL 




COLD GALVANIZING. 

AMERICAN PROCESS NO ROYALTIES. 
SAMPLlS«ndINFORMATION on APPLICATION. 



NICKEL 

AND 

Electro- Plating 

Apparatus aid Material. 

THE 

Hanson* Van Winkle 

Co., 

Newark* N. J. 

136 Liberty St., N.r. 

30 & 32 S. Canal St. 

Chlcapo. 




BRISTOL'S 
RECORDING INSTRUMENTS. 

I Pressure Gauges, Vacuum Gauges. Volt- 
I meters, Amperemeters, Wattmeters, and 
' Thermometers, make continuous records 
Day and Night. Will pay for tbemselves. 
Every instrument fully"guaranteed and. 
sent on 30 days' trial. %W^ Send for Circu- 
lars and Specimen Chart. 
The Bristol Company. Waterbnry Conn. 
SILVER MEDAL PARTS EXPOSITION. 




THE VERY 
, BEST 
iw — ' ~ FOR TOOLS, SAWS ETC. 
W" JESSOP A SONS L!e 91 JOHN ST. NEW YORK 



NEW ENGLAND 



WATCHES 



66* 



PADISHAH 



Tbe best low priced watcb in tbe world. 

Sold in every country on tbe globe for 

the one price or its equivalent 

S2.00 EACH 

Plain or fancy colored Sporting Dials. 

We make all styles and sizes of watches 

for men and women 

Catalogues sent on request. 

NEW ENGLAND WATCH CO., 
Factories: Weaerbviry, Conn. 

New York, 37 & 39 Maiden Lane. 
Offices : Chicago. J31 to 137 Wabash Avenue. 
San Francisco, Spreckele Building. 



The most Satisfactory cement Mill made 1 




MFFIN 

THE GRIFFIN MILLS which we have sold (or this 
purpose will produce 50,000 ba.rrels of PortIa.nd cement ^ 
a. d_y, or over 15,000,000 barrels a. year. No other 
mill approaches such a record, because no other mills 
begin to work as cheaply or as satisfactorily. Write 
for our illustrated descriptive catalogue. 

MILL 

Br_>L_YPUlVHtIZ_RC0. bostomnewyowcchicago. 



i 

Money. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scale? made. 
Also 1000 useful articles, including Sates. 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists ree. Chicago Scal e Co.. Chicago, 111 



Orient Motor Car 




Gas Engine 
IGNITER 

Complete witb spark coil, $1^.00. 
Tbe Best Thing ou the market. 
Latest and most improved model. 

B^~ Send for Circular. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 




■ {self-healing bicycle tires _ 

£; NAILS .TACKS AND GLASSpWILl NOT LET THE AIR OUT.I 
■I ALL SIZES 




R H.P. PIJTCK *950 

All speeds to 30 miles per ho ut. Will climb any grade. 
Write for descriptive catalogues. 

WAMHAM MFG. CO., ■ Waltham, Mass. 
___________ 

VacuumCap 

Will Make Hair Grow. 

This appliance will massage the scalp, and 
force a htatthfnl circulation. It will atop 
hair from falling out and restores normal 
<_rm'-th where live follicles exist. We re- 
find lh£ full purchase price if it does nob 
give satisfaction within thirty days. 
For full particulars address 

EVANS VACUUM CAP CO., 

Fullerton Bide. St. Louis, Ho. 



P ^ PRICE I V G30NLY "timES. miNII 

O Sent 0.O-I>. subject to Si examination anywhere. Nol 
i- deposit required. Ex- Impress paid only when cash! 
■ accompanies order. R Catalog free, with descrip-l 
Itionandkey tothis illustration. I 

ITME VIM COM RMiY_5g - _C H1CA_QJ 

%_■__■ SOLE MANUFACTURERS ■ ____■? 
Mention Scientific American. 




The Improved Method of 

FINISHING FLOORS 

old or new, for rugs or other- 
wise, with Griffin's W#od 
Crack and Crevice Filler 
and Finishing Specialties, is 
very simple and economical, 
not requiring; skilled labor 
though the highest degree of 
perfection is attained. We 
give full instructions for treat- 
ing all surfaces. Write to-day 
for our descriptive matter to 

GRIFFIN MFG. CO., 

Dept. 6, 
Newark, New York. 




THE MOST MODER-N AUTO 

ELnORE AUTOMOBILES. 

Practical, Durable 

Efficient. Easy to 
control at any 
speed. Double cyl- 
inde r motor, 
smooth eliding mo- 
tion. 2models, $800- 
$1500. Get further 
information free. 

ELMORE MANUFACTURING CO., Clyde, 0., U. S. A. 




Wonder and Second 
Wonder 



Acetylene Burners 

Give Highest Possible Candle Power. 
STATE LINE MFG. CO. 



8 J ay St., 

NEW YORK 



Chattanooga, 

TENN.. IT. 8. A. 



57 Washington St., 

CHICAGO 



A LITERARY 
LANDMARK 

The5"iith premier Typewriter is used 
exclusively for catalo£in£ & indexing 
purposes in the Great ($rne£ie 
' library at pittsbur? Da 




6Ae Best Thing on Wheels 

ALL ROADS ARE ALIKE TO 

fife 0LDSM0BILE 

R.UNS EVERYWHERE 

Nothing to Watch but the R-o&d Ahead. 
Our new red catalog illustrates and describes it in detail. 
THE PRICE IS RIGHT 

OLDS MOTOR WORKS, DETROIT. MICH. 
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